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TRAUMATIC RUPTURE OF THE SPLEEN 


Statistical Data on 18 Cases 


P. LARGHERO Y., and F. GIURIA, Montevideo, Uruguay 


N 19 years of practice in emergency 
surgery, we have treated 18 patients 
with traumatic rupture of the normal 
spleen, with but a single death. An ex- 

tensive review of this case will be presented 
elsewhere in this paper since an associated 
rupture of the left kidney and a large hema- 
toma of the wall led to anuria. At the time 
this happened, in 1942, we were unable to find 
a proper explanation. Today, with better 
knowledge of the humoral syndromes of shock 
and their influence upon the renal cells, as 
well as with better knowledge as to the 
humoral physiopathology of oliguria and 
oligoanuria, this patient might have lived. 
We cannot claim great credit for the 94 per 
cent of cures in our series of cases because 
traumatic rupture of the spleen is an intra- 
peritoneal hemorrhagic collapse and with our 
present knowledge of therapeutics, every pa- 
tient can and must recover, except those with 
associated abdominal or extra-abdominal 


-lesions the presence of which are of great im- 


portance in the prognosis. This statement is 
based on the following premises: 

1. Rupture of the spleen is a peritoneal 
lesion, generally an isolated one. In none of 
the cases studied did we find the rupture 
associated with a lesion of a hollow viscus. 

2. The most frequent, associated abdominal 
injury is rupture of the left kidney, and only 
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in exceptional cases does this condition make 
it necessary to perform a primary ne- 
phrectomy. 

3. A positive diagnosis can be made bearing 
in mind (a) the type of trauma and its point of 
application—left thoracic, thoracoabdominal, 
or thoracolumbar, with or without signs of 
fracture of splenic ribs. All fractures of the 
ribs accompanied by radiation of pain to the 
left shoulder and lipothymias point to a posi- 
tive diagnosis of rupture of the spleen; (b) the 
immediate or succeeding functional symp- 
toms, the general symptoms, and the physical 
symptoms and signs noted on examination of 
the abdomen; and (c) the findings at roentgen 
examination. 

4. Treatment of the lesion through a lateral 
incision is permissible in the absence in gen- 
eral of other intraperitoneal visceral lesions. 

5. Massive blood transfusions are of great 
value in the early re-establishment of the 
blood volume, and also make it possible to 
time the operation correctly. 

6. Splenectomy is the sure solution and the 
operation is easy to perform. Furthermore it 
does not render the patient incapable of com- 
batting future pathological conditions, be- 
cause the distribution of the reticuloendo- 
thelial system in the economy of the body 
rapidly takes over the functions performed by 
the spleen. 

7. The two postoperative complications 
that may prove fatal are (a) ileus (its treat- 
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ment should be prophylactic with intestinal 
intubation and replacement of the chlorides)'; 
and (b) lung complications (which can and 
must be avoided through the use of immediate 
postoperative bronchoaspiration). 

These factors which constitute the ideal in 
formulating the treatment of this lesion, do 
not apply in all the patients of our series 
treated during the period from 1934 through 
1947. However, the experience acquired since 
1934 confirms the opinion that their use as a 
schematic guide in one of the most important 
chapters in abdominal and thoracicoabdomi- 
nal contusions, is justified. 


THE GRAVITY OF RUPTURE OF THE SPLEEN 
AND ITS MORTALITY 


The seriousness of rupture of the spleen and 
its high mortality rate depend on two factors: 
error in diagnosis and associated lesions. In 
the majority of the cases splenic injury causes 
a purely intraperitoneal lesion, and early diag- 
nosis and immediate operation should bring 
about a decrease in the mortality rate over 
that reported in most statistics. The mor- 
tality rate in children and adolescents is lower 
than in adults; J. Quénu reports 14 per cent 
before 20 years of age and 32 per cent after 
that age. 

Jorge and Goiii Moreno, in 16 cases, report 
a total mortality average of 42 per cent, with 
38 per cent in patients before 15 years of age 
and 50 per cent in older patients. In our series 

1When the quantity of blood lost has been great, the acutely 
anemic patient almost always presents a postoperative humoral 
syndrome characterized by a drop in the cell volume (hematocrit 
between 28 and 32 per cent); hypoproteinemia (between 6.20 


ys ” cent and 4.50); hypochloremia (1 gram per thousand 
or less). 


MORTALITY RATES REPORTED BY 


SCOTT AND BOWMAN 
Per 


Cases cent 
LOS oE CESS ee ae etre eee * 37 46 
‘a Nig Sine ear er sa Rie Reems 298 33 
Ec eae aye cena 29 
LO Serene ene een See Ae 37 27 
BPMs inte! 5 cxclnte to Sink he de sunones cope beset 20 30 
PIMANMMRDIRE inte sce Stow LiLGyhs apaceteres 9 33 
Rousselot and Illyne................ 17 29 
PIGTRINE-CADINEKD. 0. 5. oo. nee csies 10 30* 
Roettig, Nussbaum and Curtis....... 15 7 
COLL ANG BOWMAN ..... 06 ie cees ican 7 ° 


*Twenty-two per cent if ruptures of diseased spleen are ex- 
cluded. 


of 18 cases, 1 of the patients was 14 years old. 
The ages of the others varied from 15 to 59 
years. The mortality rate was only 5.5 per 
cent. The mortality rate figures reported by 
Scott and Bowman? are shown in the accom- 
panying table. 


EVOLUTIONARY TYPES OF RUPTURE OF 
THE SPLEEN 


The anatomical form and evolution of the 
lesion caused by injury to a spleen previously 
without lesions, permit classification of the 18 
cases of this series into 3 types—spontaneous 
ruptures or those caused by a minimum of 
trauma and ruptures of a diseased spleen, are 
excluded.* 

1. Primary ruptures—with immediate hem- 
orrhage. This group could also be called one 
of immediate and progressive symptoma- 
tology, with brief and incomplete remissions, 
leading to an early diagnosis or to surgical 
intervention in less than 24 hours. There were 
12 cases, or 76.8 per cent, in this group. In all 
12 cases, the patient was admitted to the 
hospital almost immediately after injury; 
before 1 hour in 10 cases, and before 3 hours 
in 2 cases. In 6 of the cases, diagnosis was 
made and operation was performed within 4 
hours of the accident; in 3 cases, between the 
fourth and sixth hours, and in 3 cases the pa- 
tients were operated upon 6 hours after the 
injury, at the twelfth, fifteenth and twen- 
ty-ninth hours, respectively. 

2. Rupture in two stages or of delayed symp- 
tomatology. In this group were 4 cases, or 22.2 
per cent. Statistics reveal the occurrence in 
children as only 14 per cent. The trauma 
points to the presence of rib fracture or of 
radiated phrenic pain, sometimes quite strong, 
with or without shock. The patient recovers, 
however; the disappearance of symptoms is 
sometimes complete, at other times the symp- 
toms are not clear or are misinterpreted. 
Hours or days later, a second episode takes 
place; it may be cataclysmic or followed by a 
new symptomless period and another painful 
relapse, with syncope. Following are two 
illustrative cases. 


2J. Am. M. Ass., 1946. 

3H. Constantini. Paludisme et chirurgie. Alg. méd., 1932, No. 
55, PP. 383-308. 

4Harkins and Zabinski. 
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In Case 18, E.A., patient had no symptoms for 2 
hours. Pain became progressively increased, and 
patient was admitted to the hospital before 24 hours 
had elapsed. 

In Case 15, V.S., there was a lapse of 7 days be- 
tween injury and diagnosis, during which time there 
were several episodes of serious lipothymia with pain 
in the hemithorax and left shoulder. 


In our 4 cases the time elapsed between in- 
jury, and diagnosis and operation was 24 hours, 
5, 7, and 8 days. 

3. Hematoma of the phrenic fossa. In this 
group were 2 cases, or 11.1 per cent. The 
trauma was associated with immediate and 
clear symptoms, but either they were not 
properly interpreted by the doctor or the 
patient did not seek medical advice. A few 
days later, either progressively or suddenly, 
functional thoracicophrenic symptoms, on the 
left side, appeared with or without general 
symptoms or general collapse, together with 
physical signs of a collection of blood in the 
phrenic fossa. (If the history of the case is not 
well given or can not be obtained a diagnosis 
of a collection of blood in the phrenic fossa 
may be wrong.) 

In one of our last cases the interval free of 
pain lasted 6 days and the operation took 
place 21 days after the accident. The hema- 
toma may not increase in size and, by or- 
ganizing itself, may heal without intervention. 
This is the case in subcapsular hematomas, 
without laceration of the capsule. 

Following is the history of a personal case, 
in which the patient was under observation 
for 4 months. 


CasE 16. H.G., female, 32 years of age. On Feb- 
ruary 21, 1946, patient was admitted to the Institute 
of Traumatology because she had fallen, 16 hours 
before, from a height of 2 meters, striking on the left 
side of the thorax. Pain was felt in the hypochon- 


* drium and left costal border, radiating to the shoul- 


der. She complained of dizziness and air hunger. 

On examination patient was agitated, suffered 
with air hunger, was pale, with pulse rate of 120. 
Blood pressure was 130/70. Examination of the ab- 
domen, on admission, revealed no cutaneous signs 
of trauma. Diffuse abdominal pain was noted on 
palpation. The spleen could be felt by palpation. 
There was normal splenic dullness. Minutes later 
there was complete recovery, with absence of physi- 
cal abdominal signs, and 24 hours later the patient 
was dismissed. February 28, 1946, she was read- 
mitted to the hospital. She had felt all right and 


had gone on with her usual work until the 27th, when 
she noted a painful feeling of distention in the left 
hypochondrium. There was no nausea. At this time 
patient was calm but pale. The left hypochondrium 
was painful. The spleen could not be palpated. 
There was normal splenic dullness. Traube’s semi- 
lunar space was somewhat reduced. The red blood 
cell count was 2,360,000. On March 2, 1946 the 
splenic dullness had increased, both vertically and 
transversely. A mass was noted under the rib edge 
and it was painful. Hematoma of the spleen was 
taken into consideration and an x-ray film of the 
splenic fossa revealed splenomegaly. There was 
slight jaundice, the pulse rate was 120 (after moving 
patient). Traube’s space remained the same. There 
was dullness of the left thoracic area as well as in 
Traube’s space. The left hypochondrium could be 
depressed; deep palpation caused pain and revealed 
a diffuse mass and a discreet contraction of the wall. 
There were no signs of intraperitoneal effusion. In 
view of the stabilized condition of the patient splen- 
ectomy was deferred. 

On March 5, 1946, the pulse rate was too. The 
deep tumorous region could be palpated but it was 
less evident. The general condition was improved. 
The red cells numbered 3,560,000; hemoglobin was 
50 per cent; corpuscular value, 0.61; white blood 
cells, 7,000. 

On March 8, 1946, the red blood cells numbered 
3,590,000; hemoglobin, 67 per cent. 

On March 11, 1946, the patient’s condition was 
improved. The lower extremity of the spleen could be 
palpated, under deep aspiration, with very little 
pain. Splenic dullness was slightly increased. The 
x-ray film showed a normal image of splenomegaly. 
In view of the patient’s good general condition we 
decided to wait but kept patient under observation. 
Convalescence was normal and she was cured. Fol- 
low-up was continued for some time. 


STATISTICAL DATA 


Of the 18 cases in this series there were 17 
males and 1 female. The ages varied from 10 
to 59 years, the decade from 30 to 39 years 
having 8 cases, the greatest number for the 
series. 

The trauma was located (Diagram 1) in the 
left thoracicoabdominal flank in 5 cases; in the 
left thoracic region—anterior, posterior, or 
lateral in 7; at the base of the thorax—bi- 
lateral, by crushing—in 2; at the base of the 
right hemithorax—erosions, fracture of the 
right rib, diagnosis, rupture of the liver— 
in I; in many areas in 1 severely injured 
patient; in the lumbar region and left flank 
in 1 patient; and in the left lumbar region— 
brought about by a fall from height—in 1 
patient. 
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Diagram 1. The figure at left shows the 3 zones of in- 
cidence of abdominal contusions. The uppermost zone 
indicates the area affected by abdominothoracic wounds. 
When injury occurs on the left side (arrows) rupture of 
ribs, spleen, or kidney or all three is produced. The figure 
at the right indicates the area affected by posterior injury, 
in which case the spleen, kidney, or both may be involved. 


Of associated lesions, rib fracture is the 
most important, because of its frequency and 
significance in arriving at a diagnosis. Frac- 
ture of the ribs occurred in 10 cases, on the 
left in 9 cases (from the 5th to the gth ribs), 
the 8th and gth ribs called the splenic ribs, 
being the most frequently affected; on the 
right in 1 case. Costal pain without evidence 
of fracture was noted in 2 cases. 

In 66 per cent of the cases there was costal 
trauma, almost always with fracture. The 
costal pain and localization of the trauma 
may help in making the diagnosis but may 
also lead to error, because when a rib fracture 
is diagnosed, nerve infiltration is carried out, 
and the patient is not kept under observation. 

In the 4 cases of secondary rupture, with 
delayed diagnosis, there was fracture of the 
left ribs. In 3 of these cases the patient was 
examined at the hospital and sent to the out- 
patient department, even though one had a 
tachycardia of 130, with a blood pressure of 
110/50, and another a severe lipothymia 
immediately after the novocain infiltration 
in the fracture area. 

Rib fracture was frequently found in our 
cases since the majority of the patients were 
adults. In children this significant sign is 
lacking since rib fracture is rare among them.’ 


1Waugh, R. L., and Prior, J. A. Traumatic rupture of the 
spleen with delayed hemorrhage. Surgery, 1943, 14: 125-133. 


The left kidney was ruptured in 5 cases, or 
27 per cent. In 4 cases the rupture was of 
little importance, with moderate hematuria, 
either immediate or delayed. In 1 case there 
was a retroperitoneal hematcima with in- 
filtration of urine. One of the patients died. 
Even though the hematuria was immediate 
and severe, the rupture of the kidney was not 
associated with an extraperitoneal hematoma; 
instead, there was a large hematoma of the 
lumbar wall. The patient was operated upon 
in the presence of anuria with 1.40 grams urea 
in the serum, 20 hours after injury, and died 
because of an anesthetic accident. It is prob- 
able that both the anuria and the absence of a 
retroperitoneal hematoma, despite the im- 
portance of the rupture, were due to the same 
cause; namely, primary irreversible shock due 
to a large parietal hematoma, in the lumbar 
region and at the base of the thorax. 

In none of the 5 cases of rupture of the 
kidney did there occur a retroperitoneal 
hemorrhage or a hematuria serious enough to 
alter the prognosis. 

In all 18 cases the violence of the injury 
was sufficient explanation for the lesion, in the 
primary as well as in those ruptures producing 
symptoms in two or more stages. There was 
no case of rupture as a result of minimal 
trauma. 

The types of trauma causing the lesion were: 
blow by a knee in a football game; motorcar 
collision; whipping by a high tension cable 
(hoist cable); squeezing by a running winch; 
pressure by cartwheel running over the base of 
the thorax; direct blow with an iron bar; fall 
from height or from galloping horse, on the 
left side of the body; injury from being run 
over by motor car and being thrown against 
the curb; injury from fall of a heavy stone 
on the base of the left thorax and other 
injuries. 

Other associated lesions were: hemothorax, 
cyanotic mask, in 1 case; rupture of the lung, 
I case; concussion of the brain, 2 cases; 
fracture of the clavicle, 1 case; serious injury 
to the perineum, large tear, 1 case; and large 
hematoma of the lumbodorsal wall, 1 case. 
In all there were 7 cases with associated lesions 
other than costal fracture or rupture of the 
left kidney. Of these 7 cases, in 2 only were the 
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associated lesions of importance in the prog- 
nosis. In Case 6 the enormous hematoma of 
the lumbodorsal wall, associated with rupture 
of the spleen and kidney, caused anuria; and 
in Case 12 an extensive laceration of the 
perineum with floating rectum was associated 
with the rupture of the spleen and left kidney. 

In none of the 18 cases was there injury of 
a hollow or solid abdominal viscus. In only 
3 cases did a hematoma of the transverse 
mesocolon not require special treatment. In 
one of these cases a small laceration of the 
serous membrane of the colon was also present. 

Summary. Except when there is a con- 
comitant renal injury, rupture of the spleen 
is an isolated lesion. Therefore, it is of great 
importance to make a positive diagnosis in 
the presence of a splenic lesion so that opera- 
tion through a lateral incision with dissocia- 
tion of the muscles will allow quick access to 
the injured viscus. Splenectomy is easy to do 
and does not require the handling of viscera; 
closure is accomplished in a few minutes, 
with an ease comparable to that only to 
closure of a McBurney incision. 

Furthermore, the large oblique thoracico- 
abdominal incision, by making possible wide 
separation of the oblique and transverse 
muscles as well as the opening of the sheath 
of the rectum, permits adequate visualization 
of the superior left floor of the abdomen, and 
the treatment of lesions that might eventually 
complicate the eplenic rupture. 


CLINICAL ANATOMICAL TYPES 


Chronological Relationship of Trauma 
and of Hemorrhage 


Rupture with primary and immediate 
_ hemorrhage occurred in 12 cases. The lapse of 
time between trauma and admission was less 
than 1 hour in ro cases and from 1 to 3 hours 
in 2 cases. The lapse of time between trauma 
and operation was less than 4 hours in 6 cases, 
from 4 to 6 hours in 3 cases, and more than 
6 hours in 3 cases—12 hours in Case 20, 15 
hours in Case 14, and 29 hours in Case 6. 
Rupture with delayed hemorrhage occurred 
in 4 cases (in 2 or more stages). Secondary 
cataclysmic accident or progressive hemor- 
rhage occurred in less than 24 hours in 1 
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Fig. 1. Case 13. Rupture with immediate cataclysmic 
hemorrhage. Multiple lacerations of the spleen and intra- 
splenic hematoma. H, Collected hematoma; h, diffuse 
hemorrhages. The spleen has been sliced in sections of 1 
centimeter. 


Case (Case 18), on the fifth day in Case 17, 
on the seventh day in Case 15, and on the 
eighth day in Case 3. 

Hematomas of the phrenic fossa occurred 
in 2 cases. One patient was operated upon 
on the 21st day and the other patient was 
not operated upon (intracapsular hematoma 
with spontaneous cure). 


SYMPTOMS FOUND ON EXAMINATION 


The site of injury and its severity are im- 
portant in making a tentative diagnosis. 
The presence of a splenic rupture is further 
confirmed if examination reveals fracture of 
the left ribs or restrained and painful breath- 
ing—an indication of serious contusion of the 
thorax—and if there have been one or several 
bouts of lipothymia. Radiation of the pain 
to the left shoulder, to the axilla or supra- 
clavicular region of the same side, is of great 
significance, but its absence does not mean the 
diagnosis is.in error. Sometimes this symptom 
may be provoked by bringing the patient to 
the Trendelenburg position with a quick move 
of the table. This form of phrenic reaction 
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Fig. 2. Case 18. Rupture with two stage symptomatology. Surgical interference 
24 hours after the trauma. a, left, The convex aspect of the spleen was smooth, the 
capsule was complete, rolled up, and with firm blood clots attached beneath it. b, The 
same, from its internal aspect. The spleen shows multiple lacerations around the hilum. 


is one described by Stajano in 1924 for in- 
flammatory and irritative peritoneal processes 
of pelvigenital origin.’ The presence of hema- 
turia is still further confirmation since con- 
comitant injury to the left kidney is so fre- 
quent. Its presence may be misleading, how- 
ever, if the surgeon does not know how to 
evaluate as related to the intensity of the 
picture of the anemia. Left thoracolumbar 
contusion, with moderate or even severe 
hematuria, but with a picture of acute anemia, 
emphasizes the suspicion of the presence of a 
concomitant rupture of spleen, except when 
there is a large hematoma of the lumbar fossa. 

Physical examination discloses an ever 
present symptom: the patient is in shock, is 
pale, and seems seriously ill. The facies of the 
patient immediately reveals the severity of the 
situation. It is important to bear this fact in 
mind, since the physical abdominal findings 
and the data regarding pulse rate and blood 
pressure may deceive and lead one to discard 
the possibility of an intraperitoneal lesion. 
In our 12 cases of primary rupture, paleness 
was always present, and in 9 of them the im- 
pression given by the facies was of extreme 
gravity. This symptom is evident on first 
seeing the patient. The record of Case 10 
reads: “The pallor of the skin and mucous 
membranes is immediately remarked, even 
though the hematocrit gave a cell volume of 

1Stajano, C. Reaccion frenica. An. Fac. med. Montev., 1924. 


36 per cent and 6.22 grams protein content, 
3% hours after the accident and a few minutes 
before the intervention.” 

Pallor does not deceive and is a more re- 
liable sign than pulse rate, blood pressure, and 
cell volume. In Case 13 the patient showed, 
on admission, pallor, pain in the left hemi- 
thorax radiating to the shoulder, a pulse rate 
of 80, blood pressure 125/60, and a cell vol- 
ume of 42 per cent. In half an hour the blood 
pressure had fallen to 105/60, the pulse re- 
maining at 80. The physical symptoms were 
perfectly evident, great pallor dominating. 
When restlessness and air hunger are added to 
pallor and our knowledge of the lesion, peri- 
toneal hemorrhage due to rupture of the spleen 
can be diagnosed with assurance. 

The pulse rate may be almost normal and 
the blood pressure satisfactory even several 
hours after injury, but paleness indicates the 
presence of acute anemia. In Case g, ac- 
centuated pallor of skin and lips appeared 5 
hours after the accident, even though the 
pulse was go and blood pressure 130/70. The 
hemorrhage was not profuse even though the 
spleen had burst. Three hours after surgical 
intervention and 8 hours after the injury, the 
cell count was 4,290,000 cells per cubic milli- 
meter with go per cent hemoglobin and 10,600 
leucocytes (during operation a transfusion of 
600 c.c. was given). This patient’s normal 
blood pressure was 160/90. 
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Case 15. 
was performed on the 7th day. 
by the capsule; H, firm hematoma, covers the surface of the spleen; C, lacerated cap- 
sule, that has been detached. b, The same, after hematoma that covered the spleen 
has been removed. H, Hematoma; D, lacerations of the border of the spleen; B, smooth 
convex surface of the spleen; C, ‘capsule; Hm, part of the hematoma that remained 
under the capsule, covering the lower lobe. 


Fig. 3. 


BLOOD CELL COUNT IN RUPTURE 
OF THE SPLEEN 


The blood cell count is very seldom below 
3,500,000 cells per cubic millimeter, despite 
the critical condition of the patient, since 
hemodilution has not yet occurred. This fact 
is commonly noted in all serious acute ane- 
mias when patients are seen in the first 
hours after injury. A patient with acute 
anemia may die and the red blood cell volume 
still not be greatly decreased. In Case 14, 
shock was very severe from the beginning 
(blood pressure 70/55), the condition im- 
‘proving with treatment but not returning to 
normal. Hours later patient’s condition was 
unusually severe; the facies was that of pro- 
found anemia, the veins empty, patient per- 
spiring, and with a systolic blood pressure of 
55. The erythrocyte count was 3,700,000 with 
66 per cent hemoglobin. A rapid blood trans- 
fusion of 750 cubic centimeters in 10 minutes 
raised the systolic blood pressure to go and 
the patient could be operated upon. At the 
end of operation, having received 1,100 cubic 


Rupture of the spleen with delayed hemorrhage. Splenectomy 
a, left, Convex aspect. P, Lower lobe is still covered 


centimeters of blood, the pulse rate was 110 
and the blood pressure 90/55. 
Re-establishment of the blood volume re- 
quires usually between 2 and 3 days during 
which time with patient in good general con- 
dition, the pulse of good volume and of normal 
and good rate, the corpuscular value continues 
to fall. For instance, in Case 8, the patient 
was examined 4 hours after a very serious 
accident (squeezed by an elevator) and was 
found to be in severe shock with pulse rate of 
70, blood pressure 90/55; he was extremely 
pale and his lips and tongue were white. The 
spleen had been severed in two parts. Twenty- 
four hours later the pulse rate was go and 
blood pressure 140/292. Red cell count 
showed 4,520,000 cells with 80 per cent hemo- 
globin. Four days after operation the pulse 
rate was 88, of good volume and tension; the 
red cells numbered 2,830,000 with 56 per cent 
hemoglobin and corpuscular value of 0.97. 
Three months later the red cell count was 
5,579,000, with 98 per cent hemoglobin. It 
can be assumed that the blood lost during 
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Fig. 4. Schematic drawing of the roentgen syndrome in 
rupture of the spleen. The 4 signs are (z) raised left hemi- 
diaphragm, (2) displacement of the gastric shadow toward 
the medium line, (3) subphrenic opacity, (4) descent of the 
left part of the transverse colon. (From El Estudiante 
Libre by P. Larghero Y., Montevideo, 1941.) 


the time between injury and operation (4 
hours) was almost 50 per cent of the total 
volume, since hemodilution reached 2,800,000. 


FUNCTIONAL AND PHYSICAL SYMPTOMATOLOGY 


Thoracicoabdominal and General 


Examination of patients with rupture of the 
spleen reveals one or more or all of the follow- 
ing: (a) distention and rigidity of the ab- 
domen; (b) thoracicoabdominal respiratory 
immobility; (c) dullness of the left flank and 
splenic area; (d) spontaneous and induced 
pain; (e) radiation of the pain—phrenic re- 
action; (f) pain induced by rectal examination. 

Distention of the abdomen with or without 
rigidity. As in all intraperitoneal hemor- 
rhages, the abdomen is moderately ballooned, 
the distention sometimes being very pro- 
nounced. Contraction of the abdominal wall 
is generally associated with a generalized 
muscular tension or it may be a real contrac- 
tion confined to the left hypochondrium, epi- 
gastrium, and left flank. The ballooning may 
not occur and the abdomen may then appear 


drawn in and contracted as in the presence of 
a perforated hollow viscus. 

Thoracicoabdominal respiratory immobility. 
Limitation in respiratory expansion of the 
abdomen, total or confined to the left hypo- 
chondrium, is associated with a reduction in, 
or suppression of, respiratory expansion of the 
left hemithorax. Limitation of thoracic ex- 
pansion, sometimes reaching complete im- 
mobility of the thorax, was absent in only 1 
of our 12 cases of primary rupture of the 
spleen. 

Dullness in the left flank and splenic area. 
Dullness in the left thoracic flank—splenic 
dullness—is usual. It may be associated with 
dullness of Traube’s semilunar space and of 
the left abdominal flank. 

Pain. Pain, spontaneous or provoked, is 
constant, but with variable locations and 
radiations, and is very seldom of great in- 
tensity. The usual locations of the pain are 
in the left hypochondriac, the left thoracico- 
abdominal, and the left thoracic flank and in 


the thoracicolumbar regions. Pain in the © 


thorax may be absent but it may be localized 
predominantly in the abdominal or even in 
the hypogastric region. In one of our cases 
the injury was in the right thoracic region 
and the pain, localized in the right hemithorax 
and epigastrium, led to a diagnosis of rupture 
of the liver. The diagnosis was corrected 
when the abdomen was opened. 

Radiation, phrenic reaction. Radiation of 
the pain to the left shoulder, either spon- 
taneous or provoked by placing the patient 
in the Trendelenburg position on the op- 
erating table, while a common finding, it may 
not occur. It did occur in 6 of our 12 cases of 
primary rupture, in 1 of whom it radiated to 
both shoulders, it did not occur in 3, and in 
the 3 other patients the radiation was toward 
the right shoulder, the left axilla, or to the left 
parasternal region. In the 4 cases of rupture 
with delayed hemorrhage, radiation to the 
left shoulder occurred. 

Summing up, in the majority of the cases 
pain due to rupture of the spleen appears 
in the left thoracicoabdominal region, is 
deep, and radiates (in 13 of 16 cases the pain 
radiated). The most usual radiation is the 
one resembling that produced by irritation of 
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Fig. 5. Case 18. E.A. The films were taken 24 hours after the trauma, with patient in the upright 


position. a, left, The film reveals elevation of the left semidiaphragm, descent of the left portion of the 
transverse colon, C.T.; gastric cavity, EZ, displaced toward the spine; opacity of the phrenic fossa. b, 


Patient in dorsal recumbent position. 


the left diaphragm (phrenic reaction). When 
radiation occurs spontaneously it is of a great 
diagnostic importance; when it is absent it 
may be revealed by tilting the table to the 
Trendelenburg position. 

Dysuria, penial semierection, rectal examina- 
tion. Irritation of the pelvic peritoneum 
caused by the presence of blood may be re- 
vealed by vesical tenesmus and penial semi- 
erection. In these cases rectal examination is 
painful, without the feeling of viscosity. 
When the peritoneal effusion is abundant, pal- 
pation combined with touch may make it 
possible to perceive the sign of a wave trans- 
mitted from the hand on the abdomen to the 

finger in the rectum. 

In some cases the pelvic symptomatology 
and a picture of acute anemia have led to the 
mistake of confusing rupture of the spleen due 
to minimal trauma with rupture of a tubal 
pregnancy; phrenic radiation of the pain may 
be found in both cases (O. Echevarria). 


ROENTGEN DIAGNOSIS 


In the majority of cases roentgen examina- 
tion has not been necessary to make the cor- 


rect diagnosis. Furthermore, in ruptures of 
the spleen with an associated serious acute 
anemia, x-ray films with patients in erect 
position are contraindicated, because the pa- 
tient is exposed to accidents of bulbar anemia. 
Inversely, it is our routine to presume the 
presence of rupture of the spleen in every low 
left thoracic contusion, and to make an x-ray 
film of the phrenic fossa even though symp- 
toms may not occur. 


CLINICAL FORMS 


The main clinical forms of traumatic rup- 
ture of the spleen may be described in ac- 
cordance with the variation in the several 
findings: the data furnished by the question- 
naire, the type of trauma and its topography, 
the pain and its radiations, the lypothimias, 
the data furnished by physical examination. 

Following are reports of some cases illustra- 
tive of these clinical forms. 


Rupture of the Spleen with Typical 
Thoracic Symptoms 


CAsE 9. A.B., aged 38 years, was admitted to the 
Institute of Traumatology on May 17, 1942, at 3:00 
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Fig. 6. Case 15. V.S. Films were taken on the 7th day 
after the injury—rupture with delayed hemorrhage. The 
films and operation showed the left hemidiaphragm some- 
what raised and the left transverse colon, C.T., descended. 
Subphrenic opacity was noted. 


p.m., following a traffic accident, in which he suf- 
fered a contusion of the skull and of the left thoraci- 
coabdominal region. At examination the patient 
was in moderate shock, was mentally dull, and could 
not remember the circumstances of the accident. 
The pulse rate was go, blood pressure 130/70. 
Frontal contusion with palpebral hematoma was 
noted on the left side. He had thoracicoabdominal 
pain on the upper left side which was increased by 
his breathing; exquisite pain in region of the roth 
left rib. The abdomen could be depressed and was 
painless, with moderate contraction in the hypo- 
chondrium and left flank. Patient recovered quickly 
from the state of mental dullness. Two hours later 
a painful left thoracicoabdominal syndrome of pro- 
gressive intensity was noted, with a contracture type 
reaction of the wall of the left hypochondrium and 
flank, with pain of relative intensity in the left shoul- 
der. 

Examination 4 hours after the accident revealed 
patient to be in vigorous condition, quiet, and 
breathing normally. The pallor of the skin and mu- 
cous membranes had increased. The pulse rate was 
88 and was of moderate volume. The blood pressure 
was 130/70. The patient complained now of a 
severe pain in the left shoulder. There was pain in 
the region of the roth rib when pressure was exerted 
over it, and dullness in the left thoracic flank, in the 
region of the phrenic fossa. The abdomen was 


moderately distended. On palpation, severe pain 
was noted in the hypochondrium and the left flank, 
with moderate contraction of the wall. Contraction 
of the left flank was more distinct, and the left lum- 
bar fossa was painful, but not rigid, and could be 
depressed. The rest of the abdomen could be de- 
pressed and was painless. Douglas’ pouch was 
slightly painful. There was no feeling of liquid ef- 
fusion in the abdomen. Moderate hematuria was 
noted. Diagnosis was made of rupture of the spleen 
with moderate hemorrhage. 

The abdomen was opened through a Merola in 
cision. No free blood was found in the peritoneal 
cavity. The left hand, introduced in the phrenic 
fossa, by passing on top of the transverse colon, 
which was distended and close to the abdominal wall, 
encountered an abundant, dark, hematic collection 
around the spleen, which was ruptured, with tritura- 
tion in its lower half. The spleen was removed and 
the patient was cured. 


Sometimes the evolution of an injury of the - 


left thorax is progressive, and the functional 
symptoms, the pain in the hemithorax radiat- 
ing to the shoulder, and the symptoms of 
anemia, are progressively or systematically 
determined, leading to a sure diagnosis. Such 
is true in our Case 17. 


Trauma to the Left Thorax; Secondary Occurrence of 
the Symptoms of Rupture of the Spleen 


CasE 17. A.F., aged 37 years, after a traffic ac- 
cident was admitted to the hospital, mentally dull, 
and with signs of fracture of the 5th, 6th, and 7th 
ribs on the left side. Neurolysis was performed and 
the patient felt better. Thirty hours later a slight 
pain in the left hypochondrium and moderate con- 
traction of the wall were found. Nevertheless, the 
patient’s course during the second and third days 
was uneventful. On the fourth day he had a slight 
pain in the abdomen and base of the left hemithorax 
as well as pain in the left shoulder. The patient was 
depressed, pale, the mucous membranes colorless, 
and he perspired even though the pulse rate was 88 
and the blood pressure 135/90. 

A secondary rupture of the spleen was diagnosed 
and the diagnosis was confirmed by x-ray film. 
Splenectomy was performed. 


Rupture of the Spleen with Typical 
Abdominal Symptomatology 


CAsE 2. R.M., aged 15 years, was admitted to 
Maciel hospital November 8, 1932, at 1:00 p.m. 
Four and a half hours earlier he had received a knee 
blow to the left flank, and immediately felt a severe 
pain in the left side of the abdomen, retched, and 
was dizzy. A little later, he became more nauseated 
and rectal tenesmus appeared. He was given an in- 
jection of morphine but the abdominal pains con- 
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Fig. 7. Case 19. P.M. The patient had a hematoma of the phrenic fossa due to rupture of the 
spleen, which was not diagnosed. a, Film of the stomach taken with patient in the dorsal recumbent 
position, on the 18th day after trauma. Irregularities of the great curve but absence of displacement 
of the stomach toward the medium line are noted. b, On the 19th day, the film showed the descending 
part of the left part of the transverse colon, and opacity in the phrenic fossa, F.F. c, Roentgenogram 
on the same day showed the colon filled with enema. The part of the transverse colon inverted down- 
ward and displaced by the hematoma of the phrenic fossa, is clearer here. In spite of these findings, di- 
agnosis was not made, and it was thought the lesion might be a suppurated hydatid cyst of the spleen. 
d, Two days later the tumefaction was larger and occupied the whole of the phrenic fossa, raising the 
diaphragm. In addition, there was a small left pleural effusion. D.D., Right diaphragm. With these 
findings, intervention was decided upon on the basis of a diagnosis of suppurated hydatid cyst. Oper- 
ation revealed a large hematoma of the phrenic fossa produced by a rupture of the spleen. 


tinued, stronger in the left flank and radiating to the 
left shoulder. On examination at the hospital pa- 
tient showed moderate pallor, with pulse rate of 80, 
penial semierection, and complete respiratory im- 
mobility of the abdomen. Palpation revealed mod- 
erate pain in the left hypochondrium and flank, 
general abdominal rigidity, particularly of the rec- 
tum and of the wide muscles of the lower abdomen 
and left flank. The lumbar fossa was free. There 


was dullness in the hypochondrium and left iliac 
fossa. The urine was clear. Rectal examination dis- 
closed a very painful Douglas pouch. 

Diagnosis of rupture of the intestine and probably 
rupture of the spleen was made. At operation fluid 
with red blood and blood clots was noted in the peri- 
toneal cavity. The intestines were without injury 
but there was found a transverse rupture of the 
spleen which was broken in two between the middle 








Fig. 8. Case 16. H.G. Splenic subcapsular hematoma, 
without rupture. Traumatism to the left thorax. Roent- 
genogram taken 20 days after injury showed the four car- 
dinal signs fer splenic tumors. The stomach was pushed 
toward the median line and the great curvature was con- 
cave. The course in this case was uneventful though the 
patient was not operated upon. F.F., The phrenic fossa 
shows an opacity similar to that of the liver. Gas in the 
transverse colon marks the lower part of the spleen. 


and upper parts. Splenectomy was done and the 
patient recovered. 


In this case the abdominal symptoms were 
accompanied by signs of moderate anemia. 


Rupture of the Spleen with Complete 
Thoracicoabdominal Symptomatology 


CASE 10. W. V., aged 14 years was admitted to 
the Institute of Traumatology on September 5, 1942, 
at 2:30 p.m. Half an hour before, a cart had run 
over him, its wheels passing on top of the thoracico- 
abdominal region. Patient was in severe shock with 
pallor, peripheral coldness, and chills. The pulse 
rate was 86, blood pressure 97/50. Patient had up- 
per abdominal and epigastric pain, breathed with 
difficulty, with pain radiating to the left shoulder 
(information spontaneously furnished by the pa- 
tient). Epigastric pain was noted on palpation, also 
moderate contraction of the rectum. There were no 
signs of left or right rib fracture. Patient was ex- 
amined by me at 5:30 p.m., that is 31% hours after 
the accident. At that time the pallor of the skin 
and mucous membranes impressed me immediately. 
Until proved to the contrary, it would have to be 
assumed that the patient was suffering from an in- 
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ternal hemorrhage, probably due to rupture of the 
spleen. Breathing while not rapid was difficult be- 
cause of the pain in the upper half of the abdomen, 
predominantly in the epigastrium and left hypo- 
chondrium. The abdomen was moderately distended 
and convex, in contrast to the normal hollowness 
characteristic of a thin person when in the dorsal 
recumbent position, and to his state of shock. From 
these data it was assumed that there was an internal 
peritoneal hemorrhage. There was respiratory im- 
mobility of the abdominal wall. Penial semierection 
was not noted. Palpation revealed pain and pre- 
dominant muscular contraction in the epigastrium, 
left hypochondrium, left flank, and iliac fossa. The 
lower abdomen and right hypochondrium could be 
depressed, and a typical feeling of liquid intraperi- 
toneal wave could be demonstrated. 

The thoracic findings were dullness in the left 
thoracic flank (dullness of the phrenic fossa) and 
absence of costal pain. The fact that the patient was 
an adolescent does not exclude the possibility of rup- 
ture of the spleen. The urine was clear. 

The diagnosis was internal hemorrhage very pos- 
sibly of splenic origin. Operation was performed 
through a Merola incision and abundant peritoneal 
hemorrhage and a ruptured spleen were revealed. 
The traumatism had completely separated the up- 
per lobe of the spleen and its pedicle from the re- 
mainder of the organ. Splenectomy with an intra- 
operative blood transfusion of 500 cubic centimeters, 
was performed. The pulse rate was 120; blood pres- 
sure 130/70 at the end of operation. Patient was 
cured. 


The diagnosis of rupture of the spleen with 
immediate and rapid hemorrhage may be dif- 
ficult when the patient has received several 
wounds and is admitted to the hospital in a 
condition of severe shock. The presence of an 
extra-abdominal lesion may be taken as the 
cause of shock and the splenic injury may be 
overlooked. 

The presence of an associated fracture of 
the skull, a fracture of the pelvis with a large 
subperitoneal hematoma, midshaft fractures 
(femur) open or closed, a rupture of the kid- 
ney with gross hematuria and large lacerating 
wounds may be responsible for overlooking 
an associated simultaneous rupture of the 
spleen. 

As illustrated in the following case history, 
a thorough and careful examination of the 
severely wounded patient, and an approxi- 
mate evaluation of the importance that the 
associated lesion may have in the state of 
shock, will permit the presumption of a con- 
comitant rupture of the spleen. 
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Rupture of the Spleen with Severe Shock 
and Lesion That Might Mask the Rupture 


CasE 12. F.P.A., aged 12 years, was admitted to 
the Institute of Traumatology at 11:45 a.m. He had 
been run over by a car and had been picked up un- 
conscious from the street. Examination revealed 
severe shock, a large tear in the posterior perineum 
and in both ischiorectal fossas, and detachment of 
the perirectal and sacral skin planes. He also had a 
fractured clavicle and contusion of the thorax. The 
systolic blood pressure was 70; the pulse could not 
be counted. The red cell count was 3,405,000, with 
10,000 leucocytes. The corpuscular volume was 36 
per cent and the proteinemia 5.41 grams on admis- 
sion, 2 hours after the accident. A blood trans- 
fusion of 500 cubic centimeters did not improve his 
condition, and examination 3 hours after the accident 
revealed very severe shock; psychomotor excitation, 
marked pallor; pulse rate, 144; blood pressure, 70/50. 
The perineal wound had not bled since admission 
and no important blood vessels were open. There- 
fore, though the wound was serious, it was immedi- 
ately deduced that the shock was too severe to have 
been caused by it. 

The patient’s sputum had been blood stained, a fact 
indicating that the thoracic contusion was associated 
with a lung injury and that there was a probable rib 
fracture. Erosions were noted in the left thoracic 
flank, at the level of the splenic ribs, and dullness was 
found in the left thoracic flank in the phrenic fossa 
region. The abdomen was moderately distended, 
and pain and moderate contraction were noted in the 
left hypochondrium with dullness in the left abdom- 
inal flank. The right side of the abdomen was pain- 
less and could be depressed. The patient desired to 
void but was unable to do so; 180 cubic centimeters 
of bloody urine were withdrawn by catheter. 

All of the findings indicated a possible rupture of 
the spleen and a blood transfusion of 700 cubic centi- 
meters was given. Ten minutes later the blood pres- 
sure had increased to 85/65, and the pulse rate 
was 130. Since there was this slight improvement, 
an oblique left incision was made with patient under 
general anesthesia. No free blood was found in the 
peritoneal cavity, but the hand, moved to the phrenic 
fossa encountered a rupture of the spleen with an 
abundant collection of blood in this cavity. 

Splenectomy was performed. There was an as- 
‘sociated rupture of the kidney with a moderate retro- 
peritoneal hematoma and a hematoma of the trans- 
verse mesocolon. The wall was closed and the pa- 
tient recovered. 


Rupture of the Spleen with Associated 
Rupture of the Left Kidney 


CasE 6. G.M., aged 36 years, was examined by 
me, 29 hours after having suffered a very severe in- 
jury in the left lumbar region. He had been injured 
while standing on the deck of a ship, by being hit 
with a high tension cable from a hoist, which struck 
him forcibly in the lumbodorsal region and left flank, 
whipping him into the water, whence he was rescued 
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Fig. 9. Case 9. A.B. The phrenic fossa after removal of 
the spleen which had been ruptured. The roentgenogram 
was taken 2 months after splenectomy, with patient in the 
dorsal recumbent position. Simultaneous gastric and co- 
lonic meals were given. The left portion of the transverse 
colon occupies its place, up in the phrenic fossa. 


as he was about to drown. On admission to the 
hospital he was in severe shock, with a pulse rate of 
go, and very weak. 

Examination on admission revealed patient to be 
in severe shock and characteristically quiet. Pulse 
rate was go and weak; he had strong lumbar pain. 
The area over the left lumbar region was profusely 
infiltrated with blood, up to the base of the thorax, 
with a sharp line of demarcation on the iliac spine. 
The usual treatment for shock was given. Following 
this the patient suffered from retching with watery 
vomitus, and he passed small amounts of bloody, 
urine (50. c.c. in all) on 3 occasions. Shortly before 
my examination, he voided 100 cubic centimeters of 
bloody urine, almost solid with clots. 

Examination 29 hours after admission revealed 
facies extremely grave, the mucous membranes 
white, the skin of a yellowish tint. He was com- 
pletely conscious. His breath was fetid and sour, he 
retched several times during examination, and pain 
was severe in the lumbar region, the left flank, and 
the left hypochondrium. The pain radiated to the 
axilla but did not reach to the shoulder or to the 
supraclavicular region. He suffered hypogastric 
pain with simultaneous desire to void but was un- 
able to do so. Temperature was 37.5 degrees C., 
pulse rate 120, blood pressure 145/75. 

On later examination the lumbodorsal hematoma 
had extended up to the edge of the scapula and to the 
flank, and was of greater volume and tension than 
on admission. The lumbar fossa was painful in all 
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CULORIDE IN URINE .%o 





HOURS. 4 4% 2 % 0 M4 8 
SEPTEMBER: 5 7 4 2. 


Chart 1. Case 10. Chloride content in urine: before 
operation, and 48, 96, and 144 hours postoperative. 


directions, with contraction of the wall. Bimanual 
deep palpation of the fossa failed to reveal a peri- 
renal hematoma. The abdomen was moderately 
distended, with limited respiratory mobility. There 
was slight pain in the left hypochondrium with slight 
resistance of the wall at that level. The hypogas- 
triurh and the iliac fossas were painful and the ab- 
sence of contraction permitted deep palpation but 
the vesical globe could not be identified. 

Rectal examination high in the Douglas pouch 
was not very painful. The bladder was not recog- 
nizable by examination per rectum or by palpation. 
Vesical catheterization obtained only a few drops of 
urine of a dark brownish tint from altered blood. 
The urea content in the serum was 1.40 grams per 
liter. 

The diagnosis was rupture of the kidney, hema- 
toma of the abdominal wall, and probable rupture 
of the bladder and spleen. 

Operation was started with local anesthesia and 
completed with ether. A median infraumbilical in- 
cision was made. Black creamy blood was free in 
the abdomen and an abundant collection was pres- 
ent in the pelvis. The peritoneum was of normal 
appearance; the bladder was healthy in appearance 
and empty, i.e., the patient had either an anuria or 
an oligoanuria. The spleen had burst. There was 
no left perirenal hematoma. 

An oblique incision was made along the oth rib, 
in the left hypochondrium and flank. Splenectomy 
was performed. Death followed at the end of the 
operation and was attributed to an anesthetic acci- 
dent (cyanosis, loss of reflexes and cardiac failure). 


The gravity of the situation in this case was 
not caused by the peritoneal hemorrhage; the 
hemorrhage was not of the abundance of one 
associated with splenic rupture. In addition 


the patient was losing blood through the 
hematoma of the lumbar area which had vis- 
ibly increased in size since patient entered the 
hospital. Twenty-four hours after injury, the 
red cell count was 4,500,000, an indication of 
relative hemoconcentration due to the loss of 
plasma. 

As the predominant symptoms in this pa- 
tient were anuria, irreversible shock, and hy- 
perazotemia, we believe that the case re- 
sembles what is today well known as an oli- 
goanuria or an anuria due to persistent de- 
crease in blood volume. Before operation the 
blood pressure was 140/70, which indicates 
that the vasomotor system had reacted a 
maximum and that the vasoconstrictor action 
over the arterioles of the system and there- 
fore over those of the renal parenchyma, con- 
tributed to the anuria. 

At the present state of our knowledge of 
the physiopathology of shock and anuria 
caused by the decrease in blood volume, this 
patient would have been benefited by a mas- 
sive and early transfusion of blood or plasma. 
It must be noted that although the spleen had 
burst and the rupture of the kidney had 
caused hematuria of almost pure blood, 
neither lesion was the cause of a large hemor- 
rhage. 

In this particular case the shock was caused 
by a reflex mechanism (great traumatism) and 
by an accentuated and progressive decrease 
in blood volume caused by the enormous 
hematoma of the lumbodorsal wall. 


Rupture of the Spleen with Delayed 
Hemorrhage 


In case of rupture of the spleen with de- 
layed hemorrhage, a completely free interval 
between injury and the appearance of symp- 
toms is very exceptional. But if such an in- 
terval does occur, the guiding etiological pic- 
ture (left thoracic injury with its subjective 
or functional symptoms) must be kept in 
mind in order to suspect rupture even though 
the patient feels all right a few moments or 
hours after the accident. The following is an 
illustrative case. 


P.M. fell from a galloping horse on December 1, 
striking the ground on the left side of his body. The 
trauma was associated with severe pain in the left 
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hemithorax (‘‘as if something had broken inside’’) 
and of lipcthymia that lasted a few minutes. Re- 
covery was complete and, having no discomfort 
whatsoever, he went on with his work as a country- 
man, riding horseback and even galloping. Six days 
passed and he had no trouble. On December 6 while 
at work he suffered a violent pain in the precardiac 
area and at the base of the thorax. The pain radi- 
ated to the shoulder and he had great difficulty in 
breathing and was very pale. He consulted a doctor 
who found precardiac and left thoracic pain, tachy- 
cardia with extrasystoles, and dyspnea. The patient 
did not mention his injury, and the episode was 
taken as a cardiac accident. 

The patient later suffered abdominal distention in 
addition to the thoracic symptoms and was taken to 
the hospital on December 11 and operated upon for 
hematoma in phrenic fossa, 18 days after the injury. 


In the majority of cases rupture of the 
spleen with delayed hemorrhage reveals, im- 
mediately after injury as well as during the 
course of the incident, illness symptoms that 
may point to the diagnosis. Brief reports of 
2 cases follow. 


Significant Primary Left Thoracic 
Symptomatology and Lipothymia 


CAsE 15. V.S., Seven days before admission to the 
hospital patient suffered a severe contusion of the 
left anterolateral thorax. A diagnosis of rupture of 
the 6th and 7th ribs in the median clavicular line was 
made and neurolysis was performed. A few moments 
later he experienced severe lipothymia from which 
he recovered and returned home. Twenty-four 
hours later there was general improvement, with 
only some pain in the thorax and left shoulder. On 
the 3d and 4th days he was all right. On the sth day 
he experienced another brief lipothymia. On the 
6th day he had no trouble. On the day before he 
was admitted to the hospital severe lipothymia and 
pain appeared and patient had pain in left hypo- 
chondrium and shoulder and he perspired freely so 
he decided to enter the hospital. As the diagnosis 
was clearly rupture of the spleen with delayed hem- 
orrhage splenectomy was performed. 


Trauma to the Thorax, Free Interval, Painin Left Hemi- 
* Thorax and Left Shoulder, Preceding Secondary Rupture 


CASE 33. L.A., aged 53 years. Five days before 
entering the hospital the patient suffered from an 
injury to the thorax with fracture of the 8th and oth 
ribs. He was brought to the hospital drunk, and 
only a tachycardia of 130 was noticed. The patient 
refused to be interned, and went through the second 
and third days without complications. On the 4th 
day pain in the left shoulder and hemithorax radi- 
ated to the shoulder, and he became unconscious. 
It was then he entered the hospital in a very serious 
condition. As this was clearly a case of rupture of 
the spleen splenectomy was performed. 
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Chart 2,. Case 9, 45 days after splenectomy. Reaction 
of the reticulo-endothelial system to the injection of 1 
milligram of adrenalin, in a patient operated upon 45 days 
before. 


TREATMENT 


When rupture of the spleen is diagnosed 
(contusion of the left hemithorax with painful 
thoracic abdominal symptomatology, either 
of rigidity or of distention, plus a picture of 
anemia), surgical interference is necessary. 
Also, the presence of a contusion of the abdo- 
men, flank or left lumbar region, with peri- 
toneal symptoms either physical and func- 
tional or general, indicates the necessity for 
operation (more so if all three types of symp- 
toms occur). The only patient in our series 
not operated upon was readmitted to the hos- 
pital because of pain, 8 days after injury. 
The patient remained in the hospital for 18 
days under strict control. The fact that the 
course in this case was good cannot be taken 
as a precedent, since it was a very exceptional 
one. 

Prompt splenectomy becomes necessary, 
provided the patient’s condition has been im- 
proved sufficiently to withstand surgical in- 
tervention. A blood transfusion of 1 liter at 


TABLE I.—DIFFERENT TYPES OF LESIONS 
FOUND AT OPERATION 


Lesion Cases 
Outburst (multiple lacerations).................. 7 
RROMMTN TI CWO asec dita 555 Bier ate saveded duceee. 2 
Rupture of the posterior border................. 2 
Rupture of the convex face..................... 2 
Large subcapsular hematoma.................... 4 








400 SURGERY, GYNECOLOGY AND OBSTETRICS 





PLAT. |W.€.|R.C. IREACTION TO ADRENALIN. 























13.000 LL “after x 15” 
one Oe : sail aw.c. 
os eal 
100.000141.000 H4oq000 il A ADA. ° 
Pi se a al 
oa il 
rd 2 
Pg ‘A 
nee ae 4 





” - ‘a 
}200.000] 9.000 4.000, 4 





* 
4 — 
000) e xy 
 — 
a 








100.000 





\\we. 








a a 




















Chart 3. Case 18. Two months after splenectomy. Adrenalin test made 
2 months after splenectomy due to rupture of the spleen. 


least is essential to bring about this condition 
and to assure a margin of safety very seldom 
obtained in emergency surgery. If this pre- 
caution is not taken, splenectomy in a patient 
in severe shock may prove fatal. 

In the presence of large peritoneal hemor- 
rhages, even though the condition of the pa- 
tient is satisfactory, opening of the peritoneum 
causes a fall in blood pressure and the dis- 
appearance of the pulse, and the result may 
be fatal. Preoperative and intraoperative 
transfusions help to prevent this accident, 
though they may not always do so. 

The following case is an illustration of this 
point. 

J.C. Patient suffering from trauma on the right 
side in the thoracicoabdominal region had been hav- 
ing a peritoneal hemorrhage for 12 hours, and was ad- 
mitted to the hospital at 11:00 p.m. The blood pres- 
sure was 90/70. Rupture of the liver was diagnosed. 
A blood transfusion of 1 liter was given and the blood 
pressure rose to 100/70 at 3:00 a.m., to 110/80 at 
5:00 a.m. and 110/90, with a pulse rate of 115 at 
9:00 a.m. 

Operation was performed at 12:30 p.m., and a 
blood transfusion of 1,200 cubic centimeters was 
given immediately before and during the operation. 

Thespleen wasremoved. Asevere collapse of patient 
followed from which he recovered. Operation lasted 
45 minutes. The blood pressure was 80 at the end 
of the operation. Patient appeared to be in good 
condition with full pulse. Two hours after opera- 
tion the pulse was 135 and quite strong; the blood 


pressure was 110/60 and the outlook very satisfac- 
tory. 

We are reporting the case of another pa- 
tient who was admitted in an unusually seri- 
ous condition. In this case, transfusion and 
operation were carried out at the right mo- 
ment. It frequently happens in emergency 
surgery that, when a diagnosis has been made 
of internal hemorrhage with the point of de- 
parture in the upper floor of the abdomen, the 
origin of the hemorrhage has not been firmly 
established. Although the operation may 
have been started with another incision it is 
preferable, once the splenic origin of the 
hemorrhage has been proved, to make a new 
and independent oblique incision which will 
make it possible to carry out splenectomy in 
less time and with less traumatism. 


CasE 14. The patient was admitted in very 
severe shock, not affected by the use of plasma and 
eschatin (insufficient dose of plasma). Blood pres- 
sure was 70/55 on admittance and continued to fall. 
I examined the patient 16 hours after admittance. 
He exhibited the signs of severe anemia, was sweat- 
ing, thirsty, and his veins seemed empty. The pulse 
rate was 120. The systolic blood pressure was 55. 
The peritoneal syndrome was noted, that is, rigidity 
and pain predominantly in the right side. A diag- 
nosis of rupture of the liver and probable lesion of 
the colon or of the duodenum was made. 

A rapid transfusion was started. In 10 minutes 
750 cubic centimeters were given. The patient’s 
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Chart 4. Case 7. Eight months after splenectomy. Adrenalin test made 8 months 
after splenectomy due to rupture of the spleen. 


condition was improved, the pulse was 115 and the 
blood pressure 90/55. Surgical interference was be- 
gun and the rapid blood transfusion was continued. 
A right paramedian incision was made and an 
enormous peritoneal hemorrhage caused by rupture 
of the spleen was found. The spleen was reached 
through a left oblique incision and splenectomy was 
easily performed. Both incisions were closed in 
planes. The operation lasted less than 1 hour. At 
the end, the patient was in excellent condition with 
a pulse of 110 and blood pressure of 90/55. 
The course in this case was without incident. 


Evacuation of the gastric contents is ne- 
cessary. If patient has eaten or drunk re- 
cently and abundantly, lavage with a double 
current Einhorn catheter and, if necessary, 
close observation for some hours for the pas- 
sage of blood will assure safe anesthesia. Once 
the stomach is emptied, a Cantor or Levin 
catheter should be inserted in order to start 
intestinal intubation, which will be a guaran- 
tee against ileus either reflex or caused by air 
swallowing. 

Operation. A general anesthesia with ether 
and oxygen should be used. The dorsal re- 
cumbent position with the body slightly in- 
clined toward the right and the base of the 
thorax raised with a roll is the preferred posi- 
tion. An oblique thoracicoabdominal incision 
is used. The skin and the great oblique mus- 
cle are then cut, one third in the thorax and 
two-thirds in the abdomen, in the direction of 


the ninth space. The abdomen is entered by 
the separating of the small oblique and trans- 
verse muscles and the opening of the sheath 
of the rectum. If necessary the thorax over 
the ninth space is opened. This incision was 
described by Merola! in 1917, later by Con- 
stantini (1922) and more recently by Garlock 
(1946). 

In cases in which the diagnosis is definite, 
this incision should be chosen. In 2 cases in 
which the diagnosis was rupture of the liver, 
another incision was used. In 1 of these, a 
right paramedian incision was used and once 
the diagnosis was established, splenectomy 
was effected through a left oblique incision. 
In the other case, splenectomy was done 
through a transverse Péan incision begun on 
the right and extended to the left. This Péan 
incision is the one we prefer in treating large 
hemorrhages of the supramesocolic floor, the 
result of contusion or wounds and in the ab- 
sence of a definite decision as to the organ 
producing the hemorrhage. 

Of the 17 patients operated upon, splen- 
ectomy was performed in 16. In 1 patient 
operated upon on the 21st day a hematoma 
was drained and, since the hemorrhage 
stopped, splenectomy was not considered ne- 
cessary. The patient recovered. 


1Merola L. Toracofrenolaparotomia. An. Fac. méd. Montevi- 
deo, 1917, 111. 
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Chart 5. Case 12. Age 14 years. Rupture of spleen and 
left kidney; lacerated perineal wound. 


Drainage. In 16 of the 17 patients operated 
upon the wounds were closed without drain- 
age. In 1 case of hematoma of the phrenic 
fossa drainage was applied. 

Essential postoperative treatment. Immedi- 
ate bronchoaspiration should be instituted 
whenever there is the slightest suspicion of 
obstruction of the bronchial tree. Prophylac- 
tic measures to treat postoperative atelectasis 
are essential, since often an injury to the thor- 
ax may immobilize the left diaphragm and 
thus diminish the ventilation of the postero- 
inferior lobe of the lung. 

Postoperative complications. Among the 
postoperative complications in the 17 patients 
were 1 case of suppuration of the wall (para- 
median, left, transrectal incision—operation 
in 1940); 1 case of ileus; 1 case of broncho- 
pneumonia, postatelectasis; and 1 case of 
hematoma of the phrenic fossa (spontaneous 
cure). 


POSTOPERATIVE HUMORAL SYNDROME 


The rapid and abundant loss of blood and 
the re-establishment of the blood volume 
after operation, produce a humoral syndrome 
common to all acute anemias. Even though 
the patient has received an abundant trans- 
fusion, this humoral syndrome appears be- 
cause the actual loss of blood is always greater 
than the calculated loss and the amount of 
blood transfused. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


The spontaneous compensatory mechan- 
isms bring about an afflux of interstitial lymph 
into the vascular system with its conse- 
quences: hemodilution and hypoproteinemia. 
When the liquid mass emptied into the vascu- 
lar system is sufficient to re-establish the 
blood volume, the pulse becomes stronger and 
the blood pressure rises to normal figures. It 
is at this moment that the number of red cells 
per cubic millimeter or the cell volume in the 
hematrocrit shows a lower value. The ac- 
companying graph illustrates such a case (Fig. 
I). 
It must be pointed out that in this case, one 
of unusual gravity (since the pulse could not 
be counted and since 2 hours after the acci- 
dent the systolic blood pressure was 70) the 
cell volume was at that moment 36 per cent. 
The patient was immediately operated upon, 
with a preoperative blood transfusion of 1 
liter. Forty-eight hours after operation, at a 
time when the patient’s general condition was 
excellent and the blood pressure 120/60, the 
lowest cell volume was 31 per cent, with pro- 
teins at 5.24. On the same day, the chlorides 
were 0.60 gram per cent. 

The greater hemodilutions are found in pa- 
tients with secondary ruptures; in these cases 
the blood which has been progressively lost is 
replaced by interstitial lymph, and this pro- 
cess dilutes the cells and thus the volume of 
fluid in the blood vessels is maintained. In 
Case 15 the hematocrit showed, on the 7th 
day, a cell volume of 28 per cent. The simul- 
taneous retention of water and electrolytes 
causes oliguria and hypochloruria. This con- 
stitutes another compensatory mechanism 
that permits the number of corpuscular and 
plasmatic chlorides from falling below normal. 
The salt and water balance must be checked 
and corrected by adequate replacement. 
Analysis of the first sample of urine shows 
normal figures; a rapid fall ensues, the lowest 
figure being reached in 72 to 96 hours. A rise 
follows and normal figures are attained in 48 
to 72 hours. 

When the loss of blood is low or the re- 
placement more abundant, the fall in chlor- 
ides is less marked. For example, in Case 13, 
the chlorides in the urine before operation 
were 5.55 grams per.cent; 24 hours later, 2.10 
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grams per cent; and 48 hours later, 2.34 grams 
per cent. 

Under treatment the re-establishment of 
cell values, plasma proteins, and hemoglobin, 
takes place with a rhythm common to that of 
all acute anemias in their recovery (in strong 
individuals). There is a rapidly progressive 
re-establishment of the corpuscles and pro- 
teins; the restoration of hemoglobin is slower. 


THE FUTURE OF PATIENTS SUBJECTED 
TO SPLENECTOMY 


Splenectomy performed to remove a rup- 
tured spleen does not leave any sequelae. In 
later pathological conditions these individuals 
react as normal patients. The hematological 
test, or splenic contraction test, made with the 
injection of 1 milligram of adrenalin in indi- 
viduals subjected to splenectomy because of 
rupture of the spleen shows results appreciably 
equal to those found in normal subjects. 

This answer confirms the very relative 
value of this test for the functional study of 
the spleen, and the capacity of the reticulor- 
endothelial system disseminated in the econ- 
omy as a substitute, once its most important 
part, the spleen, has been eliminated. 

The accompanying 3 graphs (Charts 2, 3, 4) 
represent tests made on splenectomized pa- 
tients, in different periods after splenectomy. 
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THE INTERNAL BALANCE OF PLASMA PROTEIN 
IN SURGICAL PATIENTS 


IRVING M. ARIEL, M.D., New York, New York 


HE importance of maintaining an 

adequate nitrogen balance in surgical 

patients has been well established. 

It has been demonstrated conclusive- 
ly that adequate supplies of proteins are 
essential for uncomplicated convalescence in 
surgical patients and that protein loss follow- 
ing trauma of surgery or other nonspecific 
trauma must be replenished for the main- 
tenance of normal body metabolism (17, 33, 
34; 375 38, 39). It has further been shown that 
certain groups of patients, especially those 
with gastrointestinal cancer, present them- 
selves for treatment usually in a state of de- 
bilitated protein economy, and rather vigorous 
therapeutic measures must be instituted to 
replenish these losses so that the patient may 
be prepared adequately to tolerate the at- 
tempted ablation of the neoplasm (1, 4, 15, 
20, 22). 

The metabolism of proteins within the body 
has been the subject of numerous investiga- 
tions and the “dynamic ebb and flow” of the 
plasma protein, described by Whipple (38) 
and substantiated by the studies of Schoen- 
heimer and associates (24, 25, 26), has demon- 
strated conclusively that proteins do not exist 
in the animal body as inert framework. Rather 
they enter into a complicated metabolic pool 
and become available for their myriad of 
functions (24, 38). 

Surgeons have estimated the status of the 
patient’s protein stores by determination of 


- the plasma protein concentration. This meth- 


od, although excellent, has its shortcomings, 
because it has been demonstrated that only 
after prolonged and rather severe protein de- 
pletion the defect manifests itself by a decrease 
in plasma protein (11). The concept of adynam- 
ic equilibrium between the plasma protein and 
those of the tissues as established by Whipple 
and his co-workers suggests that a more com- 
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plete knowledge of this relationship could aid 
in maintaining nitrogen balance in surgical 
patients. An attempt previously by the author 
to correlate the plasma protein concentration 
with the concentration of protein within the 
liver revealed that no such measured correla- 
tion existed (3). Surgical intervention induced 
marked alterations of hepatic proteins (7). 
Localio and associates also attempted to 
evaluate the status of the protein metabolism 
by estimating the protein content of the rectus 
abdominus fascia at the time of surgery, and 
did demonstrate an increased quantity of pro- 
tein in those patients who were well-nourished 
from those who were not. 

The quantity of protein within the plasma 
must depend upon many factors inherent in 
the overall metabolic economy of the organism. 
Calvin (9, 10) and Shearburn have presented 
evidence that an intravenous saline infusion 
would tend to mobilize protein from the tissue 
stores into the plasma. Stewart and Rourke 
also demonstrated the mobilization of plasma 
protein by an intravenous saline infusion. 
They demonstrated that the plasma volume 
increased approximately 60 per cent after the 
administration of saline, and associated with 
the plasma increment was an increase in the 
total circulating plasma protein. This result 
was an increment of the plasma protein main- 
taining a 6 gram per cent protein concentra- 
tion. They believe that reserve proteins in 
the amount of 25 per cent of the total circulat- 
ing protein could be placed into the circula- 
tion under such conditions. In contrast to 
these findings was the observation that glu- 
cose solutions introduced intravenously did 
not produce a protein increment in the plasma. 

Harroun, Smyth, and Levey substantiated 
the observation that an infusion of saline in- 
travenously would mobilize plasma protein in 
patients who were in good nutritional state. 
In patients who were undernourished, this 
response was markedly diminished or was not 
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apparent at all. These authors believe that 
the response of plasma protein to a saline load 
would be a good measure of estimating the 
protein reserve in patients who are candidates 
for surgical intervention. 

The observation that proteins could move 
into or out of the plasma rapidly in answer to 
metabolic demands suggests that this response 
could have clinical implications, especially in 
surgical patients. This study was undertaken 
accordingly to investigate: (1) the effect of a 
load of saline, intravenously administered, 
upon the plasma volume, the plasma protein 
concentration, and the quantity of total circu- 
lating plasma proteins; (2) the response of the 
same load of salt solution administered to the 
same patients as described in (1) immediately 
after they have been subjected to surgical in- 
tervention; (3) the effects of a large dose of 5 
per cent dextrose in distilled water, adminis- 
tered intravenously, upon plasma volume, 
plasma protein concentration, and total cir- 
culating protein to patients immediately after 
surgery; (4) the effects of abdominal surgery 
upon the plasma volume, plasma protein con- 
centration, and the total circulating plasma 
protein. 

METHOD 

Three groups of surgical patients were sub- 
jected to this investigation. 

Group I consisted of 7 patients who were 
candidates for operative intervention. All 
tests were performed according to the follow- 
ing routine: The patients were permitted no 
food during the test period, but salt-free oral 
fluid was permitted ad libitum. The morning 
of the test (usually 3 to 5 days preceding sur- 
gery), samples of venous blood were with- 
drawn for the following determinations: 
serum protein, chloride, carbon dioxide com- 
bining power, sodium, and hematocrit. Blood 
samples were obtained also in heparinized 
syringes as blanks for determining plasma 
volume. Three milliliters of o.5 per cent solu- 
tion of Evans’ blue dye were injected intra- 
venously for plasma volume determination. 
Twenty minutes after the injection, blood 
samples were again taken from the opposite 
antecubital vein for measurement of the dye 
dilution. (Only those determinations perti- 
nent to these studies shall be presented.) 
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Operation 


and splenectomy 





UPON PLASMA VOLUME, SERUM PROTEIN CON SENTRATION, AND TOTAL CIRCULATING PROTEIN 


Diagnosis 





Cogan stom-| Gastrojejunostomy| 
ac’ 








TABLE I.—THE EFFECTS OF 3 LITERS OF 0.9 PER CENT SODIUM CHLORIDE SOLUTION ADMINISTERED INTR \VENOUSLY 
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The patients remained in bed, and an intra- 
venous infusion of 27 grams of sodium chloride 
dissolved in 3 liters of 5 per cent dextrose and 
water was administered. An average of 4 
hours was required for the fluid to be given. 
The chemical analyses of the blood and plasma 
volume were performed again 3 hours after 
the completion of the infusion. From the 
serum concentration of protein and the plasma 
volume the total quantity of intravascular cir- 
culating protein was calculated. The salt test 
was repeated again on the first postoperative 
day. In 2 patients the salt tolerance test was 
performed on the second postoperative day, 
since it was felt that 27 grams of sodium chlo- 
ride might be dangerous because of the pre- 
carious Clinical state of the patients. General 
inhalation anesthesia was given to each pa- 
tient and preanesthetic opiate and barbital. 
Blood and fluid volume was usually main- 
tained by administration of appropriate solu- 
tions during surgery. Nosaline was given post- 
operatively except the test dose herein de- 
scribed. 

This experiment was designed to study the 
effects of a salt load upon plasma protein 
mobilization preoperatively and postopera- 
tively. 

Group 2 consisted of a series of 9 patients 
who were subjected to various intra-abdom- 
inal operative procedures (Table II). Imme- 
diately after the surgical intervention, the 
plasma protein concentration and plasm 
volume examinations were made and 5 liters 
of 5 per cent dextrose in distilled water were 
administered intravenously. A period of 
approximately 10 to 14 hours was required to 
administer this large quantity of fluid. After 
the termination of the infusion, 3 hours were 
permitted to elapse before blood samples were 
‘again withdrawn for determination of the 
plasma protein concentration and the plasma 
volume. None of the patients suffered imme- 
diate untoward effects from the administra- 
tion of the massive water load. 

This experiment was designed to study the 
effects of a water load not containing saline 
upon total circulating plasma proteins, during 
the immediate postoperative state. 

Group 3 consisted of a series of 6 patients 
who were submitted to intra-abdominal oper- 
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ative procedures during which time an average 
of 642 milliliters of 5 per cent dextrose in dis- 
tilled water was administered. Serum protein 
concentration and plasma volume determina- 
tion were performed immediately before and 
immediately after the operative intervention. 
It was hoped that this series would permit an 
evaluation of the effects of the trauma of 
surgery per se upon the total circulating pro- 
“ CHEMICAL METHODS 

Serum protein concentrations were deter- 
mined by the method of Weichselbaum; 
plasma volume was measured by the proce- 
dure developed by Gregersen and Stewart 
(13), adapted for the Evelyn colorimeter. One 
postinjection sample was obtained, since 
Noble and Gregersen (23) have demonstrated 
that results so obtained vary but little from 
the method of obtaining several blood samples 
and projecting the dilution values to zero 
time. Although these total values may differ 
slightly from those obtained by multiple 
sample techniques, the method was used to 
compare results in the same patient at differ- 
ent times, and therefore comparison of values 
in the same patient in the different states is 
permitted. Circulating serum proteins were 
calculated by multiplying the plasma protein 
concentration with the plasma volume. Addi- 
tional studies performed on these groups of 
patients are described in other publications 
from this clinic (2, 6). 


RESULTS 


Group 1. Table I presents the effects of 3 
liters of 0.9 per cent sodium chloride solution 
administered intravenously upon the plasma 
volume, plasma protein concentration, and 
total circulating protein preoperatively and 
postoperatively. It may be noted that 
preoperatively all patients manifested an in- 
crease in their plasma volume, which averaged 
1.4 liters, following the saline infusion. 
Associated with this change was a decrease in 
the serum protein concentration, which aver- 
aged 0.6 gram per cent. The resultant effect 
upon the total circulating protein was an 
average increase of 65 grams of protein. Many 
of these patients were in asomewhat debilitated 
state, suffering from carcinoma of the stom- 
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ach, carcinoma of the rectum, ulcerative 
colitis, et cetera. However, notwithstanding 
their partial state of inanition, they were still 
able to mobilize protein into the plasma, as a 
result of the stimulus evoked by the adminis- 
tration of a saline solution. 

In sharp contrast to the alterations described 
were the changes which occurred in the same 
patients following the same stimulus post- 
operatively (Table I). There was an increase 
in the plasma volume of only about one-third 
of that which occurred preoperatively, the 
increase being in the magnitude of half a liter. 
The serum protein concentration diminished 
in all patients except 1 and the average was a 
diminution of 0.7 gram per cent. No great 
change occurred in the total circulating pro- 
tein. An increase in the total circulating pro- 
tein of only 13.5 grams was observed. Thus 
preoperatively an increase in the total circu- 
lating protein occurred, while postoperatively 
the increment equalled only 6 per cent above 
the initial total circulating protein. Coinci- 
dentally, the plasma volume increased 51 per 
cent above the preinfusion value preoperative- 
ly, whereas postoperatively the increment 
equalled 16.1 per cent (Table IV). 

These data indicate a failure of a response 
to saline infusion in the mobilization of pro- 
tein into the plasma postoperatively, to the 
same degree that occurs preoperatively, and 
connotates probably a clinical significance. 

Group 2. The effects of 5 liters of 5 per cent 
dextrose in distilled water, administered intra- 
venously postoperatively, upon plasma vol- 
ume, serum protein concentration and total 
circulating protein are presented in Table II. 
It may be noted that this large volume of 
fluid administered intravenously resulted in a 
decrease of 0.3 of a liter in the plasma volume. 
This substantiates the findings that the ad- 
ministration of osmotic free fluid eventually 
produces a dehydrating effect. This slight 
diminution in the plasma volume was.accom- 
panied also by a relatively insignificant dimi- 
nution in the plasma protein concentration, 
with an average decrease of 0.1 gram per cent. 

The net result of the total circulating pro- 
tein equalled an average decrement of 20.7 
grams (Table IV). Although the overall 


average was not marked, certain patients did 
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lose significant quantities of serum protein, as 
a result, apparently, of the administration of 
the 5 per cent dextrose in distilled water. 
Thus glucose in water, administered intra- 
venously, tends to wash protein out of the 
plasma instead of mobilizing it in to the plasma 
as do saline solutions. 

Group 3. The effects of abdominal surgery 
upon plasma volume, plasma protein concen- 
tration, and total circulating proteins are pre- 
sented in Table III. These patients were sub- 
jected to varied types of operative procedures 
which lasted from 214 to 61% hours. During 
this period of time the blood loss averaged 226 
milliliters, and the patients were given an 
average of 642 milliliters of 5 per cent dextrose 
in distilled water. 

It is of interest that an average decrease of 
the plasma volure of 0.5 liter occurred post- 
operatively from the preoperative level, and 
associated with this change was a slight de- 
crease in the total serum protein concentration 
of 0.3 gram per cent. 

Associated with these changes was an aver- 
age decrease in the total circulating protein 
equalling 42.3 grams (18.9 per cent of the total 
circulating proteins preoperatively). Certain 
patients manifested relatively no change, 
whereas others demonstrated a marked dimi- 
nution in their total circulating protein. The 
reason for this difference in reaction is not 
manifest. Thus, an elderly gentleman who 
had a local excision of a gastric polyp evi- 
denced a decrease of 89 grams of total circulat- 
ing protein (Case 5, Table III), whereas a 
67 year old male on whom a subtotal gastrec- 
tomy and partial hepatectomy were effected, 
which required 4.7 hours, lost but 4 grams of 
serum protein (Case 1, Table III). 

These alterations may signify differences of 
the body’s reaction to the alarm state inherent 
in the surgical procedures. These observations 
demonstrate the marked lability of the plasma 
protein in its response to trauma (27), and the 
rapidity of that response (Table IV). 


DISCUSSION 


These data indicate that alterations in- 
duced within the plasma by the introduction 
of various substances into the intravascular 
compartment are aimed apparently at main- 
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TABLE II.—EFFECTS OF 5 LITERS OF 5 PER CENT DEXTROSE IN DISTILLED WATER, ADMINI- 
STERED INTRAVENOUSLY POSTOPERATIVELY, UPON PLASMA VOLUME, SERUM PROTEIN 
CONCENTRATION, AND TOTAL CIRCULATING PROTEIN 








Serum protein 
concentration 
gm./too ml. 


Total circulating 


Plasma volume 
li protein grams 


ters 


Diagnosis Operation 





Eramieie 


Before | After | Change} Before | After | Change} Before | After 
iv. iv. iv. iv. iv. iv. 


Change 





Duodenal ulcer Subtotal gastrectomy . 3-9 : ; 6.7 291.1 261.3 | —29.8 





aeRO ERS: 


Cholecystitis Cholecystectomy ? 3.1 ; 6.6 198.4 204.6 | +16.2 
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Cholelithiasis Cholecystectomy 


7.0 ; 211.7 182 —20.7 





Inoperable ca. anus} Colostomy 


299 292 





Duodenal ulcer Subtotal gastrectomy 


27° 





Ca. stomach— 


1 Expl. laparotomy 
liver met. 





Ulcerative colitis Total colectomy 


—36.0 





Ca. stomach Gastrectomy 


—61.1 





Antrogastritis Gastrotomy 











+10.5 











Average 




















—20.7 








taining a normal physiological state. Proteins 
participate in this mechanism by rapid trans- 


fer into and out of the circulating medium. 
The data demonstrate further that saline 
solution is retained in normal individuals in 
significant quantities within the circulation 
with a consequent increase in the plasma vol- 
ume. The introduction of normal saline solu- 
tion into the circulation furthermore produced 
a mobilization of proteins into the plasma, as 
a means, apparently, of maintaining the nor- 
mal oncotic pressure of the plasma. The 
resultant increased volume of the plasma 
thereby retains its normal protein and crys- 
talloid concentration (7, 28, 30). 

In another study it has been demonstrated 
that saline solution so administered is dis- 
tributed throughout the plasma and the inter- 
stitial space according to osmotic demand, 
with a significant quantity remaining within 
the plasma and a certain quantity extending 
into the interstitial space according to the 
Gibbs-Donnan ratio (6). The test dose of 
water and salt 3 hours after its administration 
increases the plasma volume 51.9 per cent and 
the interstitial volume 9 per cent, with approx- 


imately 35.6 per cent of the administered 
chloride present in the serum and 46.8 per 
cent noted in the interstitial space (6). 

In sharp contrast to this reaction is the one 
noted postoperatively in which there is a 
smaller increase in plasma volume (16.1 per 
cent) and very little or no mobilization of 
proteins into the plasma (6). As a result, a 
much smaller increment in volume and salt 
content was observed in the plasma, and a far 
greater retention of chloride and water oc- 
curred in the interstitial space, which retained 
67.1 per cent of the administered chloride and 
expanded 2.1 liters (16.1 per cent above the 
preinfusion level) 3 hours after the adminis- 
tration (6). 

The observation that a significent quantity 
of protein was mobilized into the plasma (33.5 
per cent increment) at a 3 hour period sub- 
sequent to the infusion of 3 liters of isotonic 
saline solution preoperatively, while subse- 
quent to surgery a much less pronounced re- 
sponse (6.4 per cent increment) occurred, 
could be an accountable feature producing 
the observed alteration of fluid distribution. 
This mobilization of plasma protein was the 
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TABLE II.—THE EFFECTS OF ABDOMINAL SURGERY UPON PLASMA VOLUME, SERUM 
PROTEIN CONCENTRATION, AND TOTAL CIRCULATING PROTEIN 









































Serum protein Total circulating 
¢ Blood | Fata Nitrogen Phage stone ano omg 9 — 
ex 00% ui gm./r1oo ml. gm. 
Case | Age, Diagnosis Operation and loss | given — 
No. | years duration (hours) | (ml.) | (ml.) (gm.) 
8m.) | Preop.| Post- Change} Preop.| Post- | Change} Preop.| Post- | Change 
op. op. op. 
‘ M | Carcinoma Subtotal gastrecto-| 300 | 600 1.0 3.2 2.9 | —o.2] 6.5 6.8 | +0.3 |] 201 197 | — 4 
F.Z. 67 stomach my and partial 
hepatectomy, 4.7 
hours 
2 M_ | Carcinoma, Excision hepatic —_ 400 _ $2 2.7 | —0o.4] 6.5 6.7 | +0.2] 201 181 | —20 
F.P. 69 metastases metastases, 4 
to liver hours 
pe : Antral gastritis rs pal 180 | 650 0.7 5% 2.8 | -o.3] 7.5 | 6.3 | —1.2] 232 | 176 | —56 
a Om Oo my 2.5 hours 
ee M_ | Stomal ulcer ay ay ga 350 | 900 3.2 $.8 2.6 | —o.7 |] 7.0 | 7.0 ° 231 182 | —490 
2.1 §2 my, 6.5 hours 
ac = Gastric polyp — excision, 3.5] I50 | 400 Be a8 2.6 | —o.9] 7.0 6.0 | —1.0 | 245 156 | —89 
.G. 2 ours 
6 M_ | Tuberculous Transverse colec- | 150 | 900 t Sk 2.8 | —0.3] 7.3 6.8 | —o.5 | 226 190 | —36 
F.R. | 65 colitis tomy, 2.5 hours > 
Average | 226 642 tA 3.2 2.7 | —o.5 1 7.0 6.6 | —o.4 1 223 180 | —42.3 









































means of increasing the oncotic pressure of the 
circulation in response to the added load of 
fluid and electrolyte, and thereby maintaining 
a physiological relationship between the vas- 
cular and interstitial compartment. 

The alarm reaction induced by a single 
trauma causes a dissipation of great quantities 
of protein with the resultant excretion of ex- 
cessive quantities of nitrogen for a short period 
of time (21). It is possible that postoperative- 
ly the proteins were reacting in answer to the 
stimuli of the alarm reaction and could not 
respond in answer to the demands of the saline 
infusion. 

The data of Group 3 further substantiate 
this premise. It can be noted that during a 
relatively small interval of 2 to 6 hours, 
there is a significant drop in the quantity of 
total circulating protein. During this period 
the patients excreted an average of 1.4 grams 
of nitrogen in the urine. The operative loss in 
the total circulating protein, which averaged 
42.3 grams, far exceeds the average of 8.7 
grams of protein represented by the urinary 
nitrogen and suggests strongly an influx of the 
protein from the plasma during surgical inter- 
vention. 

It has been demonstrated by others, as by 
the data of this presentation, that glucose 
solutions introduced intravenously do not 


elicit the same response in the mobilization 
of plasma proteins that saline solutions do 
(30). Normally, when large quantities of wa- 
ter are ingested, they are abruptly excreted by 
the kidneys (29). There is an immediate 
hemodilution with a decrease in the osmotic 
pressure of the plasma. This decreased osmo- 
tic pressure results in a facultative excretion 
of water in excess to salt until the osmotic 
pressure within the plasma is increased. This 
acts as a stimulus for the production of an 
antidiuretic hormone. A decreased excretion 
of water mediated by an increased reabsorp- 
tion of the water, chiefly in the distal loop of 
the kidney tubules occurs (29). Glucose sol- 
utions given postoperatively might have a 
deleterious effect upon protein metabolism and 
serve to wash out proteins from an already de- 
pleted plasma. 

Conversely, the administration of isotonic 
saline solutions to normal individuals does not 
result in such an abrupt excretion of the fluid. 
The mechanism for this delayed osmotic 
diuresis has been explained by Wesson, An- 
slow, and Smith. They believe that the ad- 
ministered saline is one of the strongest mech- 
anisms for increasing the filtration rate of the 
kidneys, which increases the load of sodium 
to the distal tubules until this exceeds the 
maximum amount of sodium which can be 
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reabsorbed by the tubules, at which time the 
excess sodium is excreted. The dilution of the 
plasma which ensues results in a decrease in 
the osmotic pressure and then through the 
media of the supraopticohypophyseal system, 
the excess water is ultimately excreted. 
Approximately 3 or 4 hours are necessary to 
effect osmotic diuresis in man (36). Proteins 
are mobilized into the plasma probably to aid 
in retaining the administered fluid within the 
circulation for deliverance to the kidney, and 
postoperative oliguria may be related to 
inability of plasma protein mobilization sub- 
sequent to surgery. 

Abnormalities of fluid and electrolyte dis- 
tribution are known to occur when plasma 
proteins are subnormal (16, 34) and certain 
abnormal states, occurring postoperatively, 
frequently cannot be corrected until the serum 
protein concentration approaches normal (5). 
Freis and Kenny believe the serious transloca- 
tions of fluid in eclamptics to be a failure of 
increased plasma protein to cope with the 
added fluid load. 

The dissimilarity of protein response ob- 
served in this study to the same stimulus pre- 
operatively and postoperatively might be due 
both to a shift of proteins from the plasma plus 
a loss, which is a result of surgery. It has 
been observed that from 10 to 20 grams of 
nitrogen are excreted per day following sur- 
gery, which apparently represent catabolyzed 
tissue protein (4, 8, 17, 21). Furthermore, 
anesthesia and surgery may have metaboli- 
cally traumatized the organism and the mech- 
anism which elicits the mobilization of 
plasma protein had been blocked (27). 

The adrenal cortex elaborates hormones 
capable of decreasing renal electrolyte excre- 
tion and enhancing the catabolism of protein. 


* Salt administration normally has been shown 


to affect a salt excretion and protein anabol- 
ism (30). It is possible that the adrenal 
stimulation as a result of surgical trauma 
(27) vitiates the action normally induced by 
a salt load, with a resultant salt retention 
and blockage of the body’s ability to mobilize 
plasma protein. 

Extravascular circulating proteins also enter 
into these reactions. This important feature 
of the mobilization of a large amount of circu- 
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TABLE IV.—SUMMARY OF AVERAGE ALTERA- 
TIONS OF PLASMA VOLUME AND TOTAL CIR- 
CULATING PROTEINS 






























































Total circulat- 
——— ing serum pro- 
tein (grams) 
Group 1 | 
Effects of saline infusion | 
Preoperative Preinfusion | 2.7 194 
Postinfusion 4.1 259 
Change + 1.4 65 
Per cent change +51 + 33-5 
Postoperative  Preinfusion $4 208.8 

Postinfusion . 3.6 222.2 
Change + 0.5 + 13.4 
Per cent change +16.1 + 6.4 

Group 2 

Effects of glucose infusion | 
Preinfusion | 3-4 243 
Postinfusion | $.2 222 
Change — 0.3 — 20.7 
Per cent change — 8.8 — 8&5 

Group 3 

Effects of: abdominal surgery 
Preoperative 3.2 223 
Postoperative 2.7 180 
Change | — 0.5 — 42.3 
Per cent change | —15.6 — 18.9 








lating protein outside the plasma from tissue 
stores has been studied by Moore, who in- 
dicates the dynamic and rapid changes which 
may occur. He has observed that half the 
circulating albumen is outside the blood 
stream in the interstitial spaces, especially in 
the lungs, liver, and visceral lymph. The 
capillaries appear to be almost as permeable 
to albumen as to electrolyte in these locations. 
Since the colloid can exert colloidal osmotic 
pressure only in the presence of a membrane 
impermeable to it, it is clear that colloid 
osmotic pressure exerted by albumen is of 
much greater significance for plasma volume 
maintenance in the periphery where the cap- 
illary is impermeable to albumen than in a 
central viscera where permeability to albumen 
is pronounced (21). 

These marked alterations in permeability of 
the capillaries to albumen suggest that the 
mobilization of proteins in response to the 
administration of saline solutions in normal 
individuals occurs from the visceral organs 
rather than from the periphery and that the 
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failure of this response to occur postoperatively 
may be manifestations of the visceral response 
to trauma. 

The fact that loss of plasma protein occurs 
during the alarm state (either into the tissues 
or excreted) does not signify that this reaction 
is a damaging one. In fact, patients who do 
not manifest a response to trauma—loss of 
solids (21), or depression of eosinophils follow- 
ing administration of ACTH (31)—are those 
who do very poorly postoperatively. Thus, 
patient 5 (Table III), who lost 89 grams of 
plasma protein during surgery, may represent 
a better response than patient 1 (Table III), 
who lost only 4 grams. 

This has been interpreted as representing a 
response of the adrenal glands to cope with the 
induced trauma and patients with adrenal 
dysfunction may not survive even minimal 
surgical intervention (18, 32, 40). Proper 
functioning adrenal glands are necessary for 
the individual to combat the deleterious 
effects of surgery (40) and the observed 
changes of plasma proteins are closely related 
to adrenal metabolism. Alterations of the 
body’s proteins, crystalloids, and capillary 
permeability are noted during this reaction 
(21), in which the adrenal gland participates 
and which is defined as “‘the alarm reaction” 
by Selye. 

The protein depletion in postoperative pa- 
tients varies greatly between different groups 
of patients (1). It has been demonstrated in 
a previous study that the average quantity of 
protein loss by three groups of patients (pa- 
tients with gastrointestinal cancer, patients 
with benign lesions of gastrointestinal tract, 
and patients with gynecological disorders) av- 
eraged 8.96 grams of nitrogen per day. The 
amount of nitrogen excreted by each of these 
groups of patients was the same. However, 
the patients with gastrointestinal cancer man- 
ifested a decrease of 0.8 gram per cent of their 
plasma protein concentration, whereas the 
other two groups decreased only 0.18 and 0.38 
gram per cent. These findings indicate that 
not only the concentration of serum proteins 
in patients with gastrointestinal cancer are 
low before operations, but those levels mount 
to still further abnormally low levels after op- 
erations. Thus, although the three groups ex- 
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creted comparably equal amounts of urinary 
nitrogen after operation, only the group with 
gastrointestinal cancer sustained considerable 
reduction of their serum protein levels. The 
explanation for this is probably that (a) the 
tissue protein stores in patients with the gas- 
trointestinal cancer are depleted and, there- 
fore, cannot restore the serum protein con- 
centration to the preoperative level and (b) 
the ability of these individuals to fabricate 
or to mobilize serum protein has become 
impaired (1). 

The data of this presentation demonstrate 
that a combination of mechanisms contribute 
to the depletion of a plasma protein during 
and subsequent to surgical intervention. Dur- 
ing surgery, before a significant quantity of 
protein can be excreted (only 8.7 grams of 
catabolized protefn excreted in urine) never- 
theless, there occurred a significant loss of 
total circulating protein. This is related un- 
doubtedly to the alarm reaction with a trans- 
fer of this protein from the plasma. Subse- 
quently there occurs a catabolism of protein 
with an ensuing excretion of large amounts 
of urinary nitrogen (21, 27). Various post- 
operative complications (edema, oliguria) 
might be results of abnormalities of the in- 
ternal protein balance resulting from surgical 
procedures. 

These observations demonstrate furthermore 
the need to distinguish those changes which 
are the results of trauma per se from those 
which are manifestations of the organism’s re- 
sponse to the trauma. Replacement therapy 
is indicated for the former, whereas a different 
type of treatment or a “hands off” policy may 
be indicated for the latter. A more compre- 
hensive knowledge of the nature of these alter- 
ations is needed to afford more intelligent 
criteria for replacement therapy and the main- 
tenance of nitrogen balance in surgical pa- 
tients. 

CONCLUSIONS 

1. The plasma protein demonstrates rapid- 
ity of motion both into the plasma and out of 
the plasma in answer to metabolic demands. 

2. Asaline infusion containing 27 grams of 
sodium chloride dissolved in 3 liters of 5 per 
cent dextrose in distilled water elicits a mobili- 
zation of proteins into the plasma, apparently 
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from tissue stores. This is interpreted as a 
means of maintaining a normal oncotic and 
osmotic pressure of the plasma to cope with 
the saline infusion which is introduced 
therein. 

3. Subsequent to surgical intervention, the 
mobilization of protein into the plasma, in 
answer to the same stimulus of sodium chlo- 
ride, does not occur. This failure of response 
is believed to be a manifestation of the alarm 
reaction. 

4. The distribution of the water and saline, 
preoperatively, differs markedly from that 
introduced postoperatively, with a larger 
amount diffusing into the extracellular space 
during the postoperative phase. This ab- 
normal distribution is believed to be on the 
basis of the failure of mobilization of proteins 
into the plasma, and may be an accountable 
feature for such postoperative conditions as 
edema and oliguria, which are noted following 
surgical intervention. 

5. During surgery, there is a marked mobi- 
lization of proteins out of the plasma into the 
tissues, with a resultant loss of 42.3 grams of 
protein (19 per cent of the total circulating 
proteins preoperatively). During this period, 
only 1.4 grams of nitrogen are excreted in the 
urine, indicating that there was no external 
loss of protein to account for this marked 
diminution in the plasma protein content, but 
rather that an influx of protein must have 
occurred from the plasma. 

6. The administration of large quantities 
of 5 per cent dextrose in distilled water did 
not produce a mobilization of protein into the 
plasma, but rather decreased the quantity of 
proteins within the plasma. 

7. These data indicate the rapidity with 
which internal alterations occur in the pro- 


“teins of the organism, with an influx into or 


out of the plasma, in answer to metabolic de- 
mands. These alterations must have clinical 
significance and a more concise understanding 
concerning the internal balance of proteins 
must be obtained for a more intelligent man- 
ner of maintaining nitrogen balance in surgical 
patients. Balance studies between the in- 
dividual and an environment must be supple- 
mented by balance studies of the internal 
metabolism of proteins. 


‘ ARIEL, B. 
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THE EFFECT OF DRAMAMINE UPON POSTOPERATIVE 
NAUSEA AND VOMITING 


A Controlled Study of 250 Consecutive Surgical Patients 


ALAN RUBIN, M.D., and HELEN METZ-RUBIN, M.D., Philadelphia, Pennsylvania 


‘AUSEA and vomiting, particularly 
from the patient’s viewpoint, are 
often the most distressing sequelae 
of a surgical procedure. Any 

measure which would reduce their incidence 
or severity would be welcome. 

The mechanism of postoperative nausea 
and vomiting may be in part similar to that of 
motion sickness. The latter is generally ac- 
cepted as being due to vestibular stimulation 
and responds to dramamine (8—dimethyl- 
aminoethyl benzohydryl ether 8—chlorotheo- 
phyllinate) to some degree. Vestibular stimu- 
lation may also initiate postoperative vomit- 
ing or increase its severity. For example, 
postoperative vomiting not infrequently may 
be precipitated or aggravated in a patient by 
his transferal from an operating table to a 
litter, by the patient’s turning in bed, assum- 
ing an upright position, or rolling or tossing 
his head. Furthermore, postmorphine vomit- 
ing, related in part to changes in vestibular 
function (2, 3), is decreased by dramamine 
(2,4). For these reasons dramamine was ad- 
ministered in a series of 250 surgical patients. 
A statistically significant reduction in post- 
operative vomiting was recorded. 


METHODS 


Two hundred and fifty consecutive patients 
from the gynecologic ward and from the 
‘private gynecologic service of Dr. Franklin L. 
Payne served as subjects. Every other patient 
(completely unselected) received 100 milli- 
grams of dramamine by mouth 45 to 60 
minutes before the hypodermic administration 
of the preanesthetic medication. Approxi- 
mately 80 per cent of the treated group re- 
ceived 100 milligrams of dramamine orally or 


From The Departments of Obstetrics and Gynecology and of 
Anesthesiology of The Hospital of the University of Pennsyl- 
vania. 


rectally after they had reacted from anesthesia 
(30 minutes to 2 hours). The 2 series of pa- 
tients were similar as to age, general physical 
condition, and gynecologic complaints. The 
mean age for those receiving dramamine was 
41.2 years (range 14 to 71 years). The mean 
age for the control group was 41.7 years (range 
21 to 86 years). No subject was aware that a 
special study was in progress. The majority of 
patients received as preanesthetic medica- 
tion 8 to 1o milligrams of morphine sulfate 
and o.4 milligram of scopolamine hydrobro- 
mide. A few aged patients were given atropine 
in place of the scopolamine. Seventeen sub- 
jects (8 in the control group, 9 in the drama- 
mine group) received demerol instead of mor- 
phine. The same surgeons and anesthetists 
managed both series. All patients received 
routine postoperative care. Patients were ob- 
served for 8 hours after operation by a nurse 
in constant attendance who kept a detailed 
record of nausea and emesis. Emesis was 
graded as slight if it occurred once during the 
8 hour period, moderate, if twice, and severe 
if 3 or more times. A record was made of the 
conduct of the anesthesia, including the occur- 
rence of induction excitement, hypoxia, respir- 
atory obstruction or depression, excessive 
respiratory secretions, blood pressure or pulse 
abnormalities and rate of recovery of reflexes. 


RESULTS 


I. Total incidence of nausea and vomiting 
(Table I and Fig. 1). There was a statistically 
significant! decrease in the incidence of vomit- 
ing in the group receiving dramamine. Of the 
125 patients (control group) who received 
routine preanesthetic medication, 62 per cent 
vomited during the 8 hour postoperative ob- 
servation period. In an equal number of sub- 
jects who received routine preanesthetic 

1Chi square analysis. 
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TABLE I.—TOTAL INCIDENCE AND SEVERITY 
OF NAUSEA AND VOMITING FOR PATIENTS 
GIVEN ROUTINE PREANESTHETIC MEDICA- 
TION (C) VERSUS PATIENTS GIVEN ROUTINE 
PREANESTHETIC MEDICATION PLUS DRAMA- 
MINE (D). THE PATIENTS ARE GROUPED 
ACCORDING TO THE ANESTHETIC AGENT 
EMPLOYED. NOTE THE DECREASED INCI- 
DENCE AND SEVERITY OF VOMITING IN THE 
PATIENTS RECEIVING DRAMAMINE. 








Inhalation 
without 
ether 


All 


anesthetics 


Inhalation 


Spinal with ether 





Cc D Cc D Cc D Cc D 





Total number of 
subjects 125 | 125 | 32 | 42 | 67 | 60 26 23 





Subjects with nausea 
only—% 11.2 | 11.2 | 12.5 | 11.9 | 9.0 | 11.7] 15.4 | 8.7 





Subjects vomiting 
Slightly—% 21.6 | 14.4 | 15.6 | 16.7 | 26.9 | 16.7 | 15.4 | 4.3 


Moderately—% | 24.8] 6.4] 18.8] 4.8] 26.9] 10.0] 26.9] o 











Severely —% 15.4] 4.8] 9.4] 2.4] 20.9] 6.7] 7.7] 4.3 
Total who 
vomited—% 61.8*] 25.6*| 43.8 | 23.9 | 74.7*] 33.4*| so® | 8.6* 





























*These differences are statistically significant (P.< .05). 


medication plus dramamine, 25.6 per cent 
vomited. In both groups, 11.2 per cent had 
nausea only. 

II. Severity of vomiting (Table I and Fig. 2). 
Vomiting, when it did occur, was much less 
severe in the dramamine group, as indicated 
in Figure 2. Severe vomiting was three times 
as frequent in the control group as in the 
dramamine group (15.4% vs. 4.8%). Mod- 
erate vomiting occurred four times more often 
in the control patients (24.8% vs. 6.4%). 
Slight emesis was observed in 21.6 per cent 
of the control group and in only 14.4 per cent 
of the patients receiving dramamine. 

III. Relation to anesthetic agent (Table I 
and Fig. 1). As previously stated, the total 
incidence of vomiting was about two and a 
half times greater in the control group. Fig- 
ure 1 shows the relationship of the incidence 
of vomiting to the type of anesthetic agent em- 
ployed. The incidence of nausea alone was 
approximately the same for both the control 
and dramamine groups regardless of the 
anesthetic agent. 

A. Spinal anesthesia. Of 32 patients re- 
ceiving routine treatment who were operated 


upon under spinal anesthesia, 14 (44%) 
vomited. In 42 patients who had been given 
preoperative dramamine, vomiting occurred 
in 24 per cent. 

B. Inhalation anesthesia with ether. This 
group includes all patients receiving ether as 
a primary or secondary agent. There was a 
highly significant decrease in both the inci- 
dence and severity of emesis in the group given 
dramamine. Of the 67 control subjects 50(75%) 
vomited during the 8 hour observation period. 
In the 60 patients given dramamine, vomiting 
occurred in 20 (33%). 

C. Inhalation anesthesia without ether. 
These patients were anesthetized with pen- 
tothal—nitrous oxide—oxygen or cyclopro- 
pane—oxygen. In the subjects given drama- 
mine there was a highly significant decrease in 
both the total incidence and the severity of 
vomiting. In the control group 13 of 26 
(50%) had emesis. Of the 23 given dramamine, 
2 (9%) vomited. 

IV. Relation to type of operation. In both 
groups the incidence of postoperative vomit- 
ing was greater in patients undergoing trans- 
peritoneal procedures (intra-abdominal op- 
erations and vaginal hysterectomies) than in 
those subjected to extraperitoneal surgery. 
However, the incidence of vomiting was less 
in the patients receiving dramamine whether 
or not the peritoneal cavity was entered. 

In the control series, 35 of 47 subjects 
(75%) on whom transperitoneal surgery was 
performed, vomited during the observation 
period. Seventeen of 43 patients (40%) in the 
dramamine group had emesis. In those under- 
going extraperitoneal surgery, 42 of 78 (54%) 
control patients vomited, as opposed to 15 of 
82 (18%) given dramamine. 

V. Relation of nausea and vomiting to dura- 
tion of anesthesia. For purposes of analysis, 
the subjects have been placed in two groups: 
(a) those whose duration of anesthesia was 30 
minutes or less, and (b) those whose anes- 
thesia lasted longer than 30 minutes. Of the 
54 subjects in the control group who were 
anesthetized for 30 minutes or less, 25 (46%) 
vomited after operation. In the group re- 
ceiving dramamine, 12 of 65 (19%) had post- 
operative emesis. Of the 71 patients in the 
control group who were under anesthesia 
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Fig. 1. The influence of dramamine upon the incidence 
of postoperative vomiting in surgical patients. The 250 
consecutive patients are grouped according to the anes- 
thetic agent employed. Black columns, no dramamine 
given; white columns, dramamine given. 


longer than 30 minutes, 52 (73%) vomited. 
Twenty-one of 60 (35%) receiving dramamine 
who underwent prolonged anesthesia vomited. 
An increase in the duration of anesthesia was 
thus associated in both the control and drama- 
mine patients with a higher incidence of post- 
operative emesis. In part, this is perhaps due 
to the fact that the group undergoing pro- 
longed anesthesia included those patients 
subjected to intraperitoneal procedures (see 
section IV). However, dramamine provided 
approximately the same degree of protection 
against emesis regardless of the duration of 
the anesthesia. 

VI. Relationship of experience of anesthetist 
to incidence of nausea and vomiting. Anesthesia 
was administered to 202 patients by expe- 
rienced anesthetists (members of the anes- 
thesia staff or anesthesia residents). Forty- 
eight patients were anesthetized by less expe- 
rienced anesthetists (internes or medical stu- 
dents). In every instance the latter were 
closely supervised. 

In the control group, 21 anesthesias were 
administered by novices and 104 by experi- 
enced anesthetists. Fourteen of the patients 
anesthetized by novices (67%) and 63 (61%) 
of those managed by experienced anesthetists 
had emesis. Of patients receiving dramamine, 
27 were anesthetized by novices and 98 by 
experienced anesthetists. Of those given 
dramamine who were anesthetized by novices, 
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Fig. 2. The influence of dramamine upon the severity 
of postoperative vomiting in 250 consecutive surgical 
patients. Black column, indicates percentage of subjects 
in which no dramamine was given; white columns, those 
given dramamine. 


10 (37%) vomited; 17 (17%) anesthetized 
by experienced personnel had postoperative 
emesis. 

VII. Cardiovascular and respiratory effects. 
Each subject’s normal resting blood pressure 
and pulse rate were compared with the values 
obtained just prior to induction of anesthesia, 
i.e., after the administration of the preanes- 
thetic medication, either with or without 
dramamine. There were no significant differ- 
ences in response to the preanesthetic medica- 
tion between the control group and the drama- 
mine group. However, three hypertensive 
patients who had received dramamine exhib- 
ited a tachycardia. No other side effects were 
noted, although among those given dramamine 
were 14 individuals with hypertension (blood 
pressure above 140/90), 3 subjects with rheu- 
matic heart disease who were receiving digi- 
talis, 3 subjects with diabetes mellitus, and 1 
with asthma and emphysema. 

Dramamine in a few instances may have 
been responsible for an increase in respiratory 
depression during anesthesia. In the control 
group, only 1 patient was described by the 
attending anesthetist as suffering from res- 
piratory depression, while 7 such instances 
were reported among the subjects receiving 
dramamine. 

DISCUSSION 

It is apparent from these studies that 

dramamine can significantly reduce the inci- 
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dence and severity of postoperative vomiting. 
The greatest improvement was observed in 
those patients receiving inhalation anesthesia, 
but a decrease in vomiting was evident re- 
gardless of the anesthetic agent employed, the 
duration of the anesthesia, the skill of the 
anesthetist, or the nature of the operation. 
Untoward reactions to the dramamine con- 
sisted of respiratory depression, probably 
related to the sedative action of the drug, in 
7 patients, and tachycardia in 3. It was not 
possible to determine accurately whether 
dramamine delayed recovery from general 
anesthesia, but no striking dissimilarity be- 
tween the treated and control group was noted 
in this respect. Side effects were not regarded 
as serious enough to interfere with the useful- 
ness of the drug. 

The precise mode of action of deueamine is 
as yet unknown. The drug has been regarded 
as an antiacetylcholine agent (4). Thus 
dramamine might decrease the response of the 
emetic center, which is predominently depen- 
dent upon acetylcholine for its activity. Mor- 
phine has been shown to have anticholin- 
esterase activity in brain tissue (1). This prop- 
erty might permit an increased number of 
vestibular impulses resulting from motion to 
reach the emetic center from the vestibular 
nuclei, thereby increasing vomiting with vesti- 
bular stimulation after morphine. Since most 
of the patients in this series received mor- 
phine, an additional effect of dramamine, by 
virtue of its antiacetylcholine action, might 


be to block the vestibular effects of morphine. 
The parasympatholytic action of dramamine 
(4) may also serve to minimize such para- 
sympathetic effects of morphine as duodenal 
spasm. 
SUMMARY 

In a controlled study of 250 unselected sur- 
gical patients, the use of dramamine (8— 
dimethylaminoethyl benzohydryl ether 8— 
chlorotheophyllinate) resulted in a signifi- 
cant decrease in the total incidence and 
severity of postoperative vomiting. Side ac- 
tions of the drug appeared to be minimal. 
Suggestions as to the possible pharmacologic 
mechanism involved have been given. 

It is hoped that this report will serve as a 
stimulus to others to investigate further the 
usefulness of this drug in surgery. 
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REFLUX ESOPHAGITIS, SLIDING HIATAL HERNIA, AND 
THE ANATOMY OF REPAIR 


P. R. ALLISON, F.R.C.S., Leeds, England 


WOMAN of 509 years of age complains 
that for 6 years she has suffered 
from intense burning pain behind 
the lower part of the sternum, 

which rises up toward, or even into, the neck. 
The pain may spread into the jaw, the ear or 
the hard palate, or radiate through to the 
back between the shoulder blades, or down 
the arm. It comes on especially when she 
exerts herself stooping forward, as in washing 
the floor, bending over the wash tub, poking 
the fire, or fastening her shoes. It wakes her 
in the middle of the night, especially if she is 
sleeping on her back or her right side, and 
she seeks relief from what she describes as an 
agonizing pain by sitting upright and taking 
a few sips of water, milk, or alkaline mixture. 
She says that her throat usually feels dry and 
burning. When she swallows she may be con- 
scious of the passage of food down the gullet, 
it may cause a feeling of soreness and may 
sometimes lodge toward the lower end of the 
sternum, causing pain which is immediately 
relieved as the bolus passes into the stomach. 
If she bends forward after a meal, food or 
sour fluid rises into her throat and has to be 
swallowed again. Her husband says that for 
belching she takes the first prize. Four years 
ago she was thought to have cholecystitis, 
but removal of either a normal or abnormal 
gall bladder did not cure her. Roentgen- 
ography of her stomach and duodenum shows 
no evidence of ulcer. She has tried all the 
‘advertised stomach medicines with only 
temporary relief and has finally been told 
that “the nerves of her stomach have been 
upset by the change of life.” This story, with 
minor variations, occurs often enough in the 
hospital outpatient department to deserve 
more notice, and better treatment. 

The symptoms are those of esophagitis from 
the reflux of gastric contents into the esopha- 
gus, due to incompetence of the gastroesopha- 
geal junction. The cause of the incompetence 


is a sliding hernia of the stomach through the 
esophageal hiatus of the diaphragm into the 
posterior mediastinum. If the roentgeno- 
graphic examination is carried out with the 
patient in the Trendelenburg position and 
with pressure applied to the abdomen, the 
herniated part of the stomach may be dis- 
tended with barium and easily demonstrated 
(Fig. 1). If the stomach is filled with barium 
and the patient screened while standing and 
bending forward, as if to touch her toes with 
her fingers, barium will be seen to flow back 
from the stomach into the esophagus and 
pharynx as easily as it passed down. 

By direct endoscopic examination, the 
esophagus shows a characteristic set of changes. 
The mucous membrane is pinker and thicker 
than usual and may appear to have redundant 
folds, which slightly impede the passage of 
the instrument. This last is caused by the 
elastic recoil and shortening of the muscular 
wall of the esophagus. Toward the lower 
third of the gullet the mucosa may be much 
more inflamed so that it bleeds easily on con- 
tact with the esophagoscope, and ulcers 
usually of 2 to 3 millimeters may be seen. 
These last may be bright red, or they may be 
covered with a yellowish membrane sur- 
rounded by a pink margin. Between the ul- 
cers, the membrane is sodden and thickened. 
The esophagoscope passes from the gullet in- 
to the stomach pouch without deviation, and 
without the obstruction of the diaphrag- 
matic pinchcock. The cardia is lax and patu- 
lous, and although the change from squamous 
to gastric epithelium may be at a higher 
level than normal, this is not its true level, for 
the instrument tends to push it down before 
it. As the esophagoscope is withdrawn, how- 
ever, the gastroesophageal junction is seen to 
follow it upward, and may ultimately be left 
behind 4 or 5 centimeters above the level at 
which it was first encountered. It may be 
difficult to be certain about the lesser de- 
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Fig. 1. Sliding hiatal hernia of the stomach with 
patulous cardia and regurgitation. 


grees of herniation, and in such circumstances 
Cushing brain clips may be applied to the 
cardia through the esophagoscope, so that the 
movement of these may be followed under the 
fluorescent screen. To do this it is necessary 
to use an esophagoscope of wide bore such as 
that devised by Negus. The junction of the 
squamous and gastric epithelium is seen and 
grasped with forceps. It is gently lifted up in- 
to the lumen of the esophagoscope in the 
form of a tent. The special forceps carrying 
the brain clip are passed alongside the grasp- 
ing forceps until they can be seen and felt 
against the edge of the tented membrane, 
when the handles are approximated and the 
clip squeezed into position (Fig. 2). If the 
operator has not complete confidence in his 
ability to determine the exact line of transi- 
tion from one type of epithelium to another, 
he may remove the piece which is held by the 
grasping forceps and submit it to histological 
examination. This specimen should contain 
gastric epithelium and esophageal epithelium 
as well. 
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Fig. 2. Esophagoscopic application of the Cushing 
brain clip to the junction of esophageal and gastric epithe- 
lium for roentgenographic localization. 


The deformity of sliding hiatal hernia is 
amenable to surgical repair, and if this can be 
done in such a way as to restore the physio- 
logically active cardia, and if the patient is 
fit for operation, it should be advised for two 
main reasons; first, that the symptoms from 
reflux esophagitis are distressing to the pa- 
tient and to those closely associated with her, 
and second, because persistent superficial in- 
flammation is liable to be complicated by a 
chronic deep ulcer or reactive submucous 
fibrosis with stricture formation, when the 
surgical treatment may become unavoidable 
and much more formidable. Success in the 
treatment of hernia of the stomach, how- 
ever, has usually been judged according to 
whether postoperative roentgenographs show 
the stomach in the abdomen or back in the 
chest. One purpose of this paper is to suggest 
that this is altogether too anatomical a con- 
ception, and that the position of the stomach 
in relation to the diaphragm is only important 
in so far as the diaphragm acts as a sphincter. 
Before the repair of these defects is under- 
taken it is, therefore, important to consider 
what is the function of the cardia and on what 
the effectiveness of this function depends. 
The function of the cardia is to allow food to 
pass from the esophagus into the stomach and 
to prevent its return except in exceptional 
circumstances. This carries with it the im- 
plication that it obstructs the reflux of diges- 
tive juices from the stomach into the esopha- 
gus. There has been much discussion about 
the presence or absence of a sphincter at the 
cardia. The following views are based on 
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Fig. 3. a, The puborectalis sling round the anorectal 
junction. b, The right crus of the diaphragm forming a 
sling for the esophagogastric junction. Anterior view. 
c, The sling of the right crus as seen from the side. 


roentgenological, endoscopic, and direct ob- 
servations in health, disease, and death, on 
very many patients. 

The alimentary canal passes through two 
diaphragms, the thoracoabdominal and the 
pelvic. In each of these nature has adopted 
the same device to achieve continence. In 
each the canal is made to take a fairly abrupt 
bend, and at the bend is supported by an in- 
trinsic and an extrinsic muscular mechanism 
(Fig. 3). At the anorectal junction the in- 
ternal sphincter is relatively well developed, 
but the main factor for continence is the 
puborectalis muscle which forms a lasso 
round the bend and hitches it forward to the 
back of the pubic bone. At the esophago- 
gastric junction there is no thickening of the 
circular muscle fibers of the esophagus to 
form a sphincter, but the canal takes a bend 
forward and to the left, and this bend is 
lassoed and maintained by the right crus of 
the diaphragm which hitches it down to the 
lumbar spine. Examination of the esopha- 
geal hiatus shows it to be a split in the muscle 
fibers of the right crus lightly reinforced by 
fibers from the left. In front the esophagus 
is supported by a sling of muscle fibers con- 
tinuous on each side with the perpendicular 
fibers of the crus and decussating with one an- 
other to form a stoutly reinforced raphe, but 
behind there is less support, for it is here that 
the crus splits to form the hiatus. If the open- 
ing is enlarged the pressure felt in front and 
at the sides may cause some atrophy of 
muscle fibers, but it can do little more be- 
cause it is acting “across the grain.” The 


SLIDING HIATAL HERNIA 


Fig. 4. a, Diagrammatic representation of the right crus 
of the diaphragm split to form the esophageal hiatus. b, 
Represents the further splitting of the crus when a hiatal 
hernia occurs. c, Restoration of the hiatus by light 
suturing of crural fibers behind the esophagus. 


pressure at the back, however, is felt “along 
the grain” and splits the fibers to increase the 
size of the opening. This will be referred to 
again, for it forms the key to the problem of 
surgical repair. When the right crus of the 
diaphragm contracts, its action on the cardia 
is twofold: first, it compresses the walls of the 
esophagus from side to side, and second, it 
pulls down and increases the angulation of the 
esophagus. This can easily be verified when 
the stomach is opened at operation, by in- 
serting the index finger into the esophagus 
through the stomach. The angulation is in- 
creased both from before backward and from 
side to side. It will be noted that it is during 
inspiration, when the suction pressure in the 
chest would tend to draw the gastric contents 
into the esophagus, that the crus of the dia- 
phragm contracts and obstructs this. An ap- 
preciation of these actions emphasizes the dis- 
regard for function in many of the methods of 
diaphragmatic repair advocated and _illus- 
trated in surgical monographs. A glance at 
the anatomy of the diaphragm shows that to 
stitch up the hiatus at the sides is to ruin the 
very muscle on which function depends, and 
that to stitch it in front is merely to displace 
the esophagus backward. If the fibers of the 
crus are approximated to one another behind 
the esophagus, it only needs the lightest non- 
strangulating sutures to keep them together 
(Fig. 4), but these operative details will be 
described later. Although no internal sphinc- 
ter can be demonstrated, there is an intrinsic 
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Fig. 5. The normal fascial and peritoneal reflections at 
the diaphragmatic hiatus. The fascia on the deep surface 
of the diaphragm is reflected on to the esophagus as the 
phrenoesophageal ligament and fascia propria. Vessels 
and rms = lie between this and peritoneal reflection. 


mechanism which contributes to continence, 
for when the esophagus and stomach are re- 
moved from the body a greater pressure is 
necessary to drive fluid from the stomach to 
the esophagus than in the opposite direction. 
The oblique line of entry of the esophagus into 
the stomach is an important factor, and dur- 
ing life contraction of the circular muscle fi- 
bers of esophagus and oblique fibers of stom- 
ach play their part. Ifthe intrinsic mechanism 
is ineffective, the diaphragm alone may not 
be enough to ensure complete continence. 


The position of the cardia in relation to the 
diaphragm is dependent partly on muscular 
action and partly on the ligamentous attach- 
ments (Fig. 5). The peritoneum on the sur- 
face of the stomach is reflected on to the under 
aspect of the diaphragm, and as it is very 
closely applied to both these structures its re- 
flection forms something of a ligament. On 
the bare area of the stomach the retroperito- 
neal tissue is in continuity with that of the 
crural canal. The accumulation of fat in this 
may be the starting point of a weakness which 
predisposes to hernia. The deep fascia on the 
under surface of the diaphragm passes up 
through the hiatus to become continuous 
with the fascia propria of the esophagus, that 
part extending between the two being known 
as the phrenoesophageal ligament. It is 
separated from the diaphragmatic esophagus 
in the middle, and the peritoneal reflection 
below by the left gastric vessels, where they 
emerge from the retroperitoneal planes to en- 
ter the stomach and esophagus, the para- 
cardiac lymphatic glands and some cellular 
tissue which forms a bursa-like cushion to the 
diaphragmatic esophagus. The continuance 
of the diaphragmatic fascia into the fascia 
propria of the esophagus, means that the pull 
of the diaphragm in inspiration is more evenly 


Fig. 6. a, left, Preformed peritoneal sac covered by fascia lying in front of the 
esophagus. b, Anterior wall of the stomach rolled up into the sac to form a para- 


esophageal hernia. 
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distributed over that organ, instead of being 
concentrated only at the cardia. It can be 
likened to the pull of a parachute on an air- 
man’s harness compared with the more abrupt 
effect if the parachute were attached by a col- 
lar to the man’s neck. The necessity for this 
is realized if the diaphragm is carefully dis- 
sected, for it is then seen that while the decus- 
sation of the crural fibers in front of the 
esophagus is soft and muscular on the abdomi- 
nal side, on its upper surface it is reinforced 
by tendinous fibers which form quite a firm 
edge against the esophagus. 

Hernias through the hiatus are of two main 
varieties, the paraesophageal or rolling, and 
the sliding. Since these two give rise to dif- 
ferent symptoms and have a different prog- 
nosis, it is worth considering their exact 
anatomy. It seems likely that in some people 
a protrusion of the peritoneal sac may remain 
in the hiatus, in much the same way as it 
may remain in the inguinal canal. As, during 
development, the stomach prolapses into the 
peritoneum from behind, leaving the cardia 
bare on its posterior surface, it is inevitable 
that if a protrusion of peritoneum is left in 
the mediastinum it must occur in front of 
the esophagus (Fig. 6a), as an inguinal sac 
for similar reasons always lies in front of the 
cord. This “preformed” hernial sac may re- 
main empty during the whole of a patient’s 
life, or at any age a part of the anterior sur- 
face of the stomach may project into it. So 
long as the ligaments of the cardia remain 
strong, the hernial sac can only fill by the 
rolling up of the anterior wall of the stomach 
(Fig. 6b), and so it happens that in extreme 
degrees the stomach is found upside down in 
the mediastinum within a peritoneal sac, with 
. the great omentum hanging down from what 
is now the upper border of the stomach, and 
the transverse colon pulled into the sac by 
the drag on the gastrocolic omentum. But in 
spite of all this displacement the esophagus 
still enters the stomach at an acute angle, and 
furthermore the dilated stomach, lying be- 
tween the pericardium and spine, compresses 
the esophagus from before backward, so that 
regurgitation of gastric contents into the 
esophagus does not occur (Fig. 7). The pa- 
tients may complain of fullness after meals, 


Fig. 7. Roentgenogram of paraesophageal hiatal 
hernia showing the gastric pouch in front of the esophagus 
and compressing it against the spine. 


wind round the heart, palpitations, shortness 
of breath, and they may develop peptic ulcers 
of the stomach which may bleed or perforate; 
there may be gross secondary anemia from 
constant small losses of blood, or an emergency 
may occur from volvulus of the stomach, but 
these patients do not develop esophagitis with 
ulceration of the esophagus and heartburn. 


Fig. 8. Diagram of the anatomical relations of sliding 
hiatal hernia. Note the stretching of the peritoneal re- 
flection and the phrenoesophageal ligament. 
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Fig. 9. Roentgenogram showing chronic ulceration and 
fibrosis of the esophagus causing stenosis and rendering the 
hernia irreducible. 


If, however, no hernial sac exists, but a 
general weakening of the muscles and liga- 


ments at the cardia occurs, perhaps associated 
with protrusion of retroperitoneal fat into the 
crural canal, what amounts to a direct hernia 
results (Fig. 8). In this the acute angle be- 
tween esophagus and stomach disappears and 


the cardia slides up into the mediastinum, 
taking the elongated phrenoesophageal liga- 
ment and peritoneal reflection with it. The 
stomach hangs like a bell from the esophagus; 
the esophagus, a highly elastic organ, recoils 
so that it appears shorter, but the whole may 
be pulled back into its normal position by 
slight traction on the stomach at operation, 
showing that the esophagus is relaxed but 
not actually short. Patients presenting this 
picture regurgitate digestive juices into the 
gullet, they may develop superficial esophagi- 
tis and complain of heartburn, all of which 
can be cured by simple reduction of the hernia. 
Without surgical treatment the esophagitis 
may progress to chronic ulceration, submu- 
cous fibrosis, and stricture formation. In this 
event fibrosis renders the esophagus inelastic 
and “freezes” it in the retracted position so 
that the hernia is no longer reducible (Fig. 9). 
The problem then becomes one of resection 
of a fibrous and ulcerated esophagus with all 
the technical hazards that that implies. 

It needs stressing that with a sliding hernia 
it is the irritation of the esophagus which 
causes the symptoms, and that ulceration, 
when it occurs, is dependent upon the anatom- 
ical derangement of the cardia. The prob- 
lem is, therefore, different from peptic ulcer 
of the stomach, and the aim of surgery must be 
to restore those factors to normal which have 
already been described as being responsible for 


Fig. 10. a, left, Division of peritoneal reflection and phrenoesophageal ligament. 
Silk sutures passed through the cut edges. b, Suture of cut edges of peritoneum and 
phrenoesophageal ligament to the under aspect of the diaphragm. 
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Fig. 11. The line of incision used to open the mediasti- 
nal pleura. 


the protection of the esophagus. This is 
achieved by two main steps: first, by division 
of the extended phrenoesophageal ligament 
and peritoneal reflection close to the cardia, 
and the resuturing of these to the under 
aspect of the diaphragm (Figs. 10a and b), 
and second, by application of the vertical 
fibers of the right crus to one another behind 
the esophagus, and their retention thus by 
such light suturing as will enable them to con- 
tinue to act as muscle (Fig. 4). 


TECHNIQUE 


The left side of the chest is opened through 
the bed of the 8th or gth rib. The incision 
. Should pass well forward, but need not ex- 
tend over the costal margin. The posterior 
mediastinum, the left phrenic nerve, and the 
solar plexus are infiltrated with local anes- 
thetic. 

The posterior mediastinal pleura is then 
incised from about the level of the in- 
ferior pulmonary vein down to the top of the 
diaphragm. The incision should then pass 
forward over the top of the hiatus to the peri- 
cardium and backward over the aorta on to 
the spine (Fig. 11). This last is important in 


Fig. 12. Mediastinal pleura opened and tape passed 
round the esophagus. 


exposing the displaced fibers of the right crus 
which pass behind the esophagus. 

The esophagus itself is then isolated just 
above the cardia, and tape is passed round it 
for traction (Fig. 12). The vagus nerves are 
left intact. A radial incision 2% inches long 
is then made in the left dome of the diaphragm 
just in front of the spleen, half in the muscular 
and half in the tendinous part, but not in- 
volving the muscle around the hiatus. Su- 
tures are passed through the edges of this in- 
cision for hemostasis and for traction. The 
first and second fingers of the left hand may 
then be introduced through the incision in the 
diaphragm into the peritoneum, and passed 
upward through the hiatus to lie between the 
stomach and its coverings. While these 
fingers act as a guide, the coverings are in- 
cised around the front and two sides of the 
stomach 34 inch below the cardia (Fig. 13). 
The excess, together with any retroperitoneal 
fat lying in the hiatus, may be excised. The 
tape around the esophagus is passed down 
through the hiatus and brought out again 
through the diaphragmatic incision. Traction 
on this now reduces the hernia so that the 
cardia lies below the diaphragm (Fig. 14). It 
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Fig. 13. Two fingers of the left hand passed through the 
incision in the diaphragm and up through the hiatus to 
act as a guide while the phreno-esophageal ligament and 
peritoneal reflection are divided in front and on each side 
of the hernia. 


is then necessary to displace the posterior 
vertical part of the diaphragm forward, in 
order to display and clean the crural fibers 
(Fig. 15). The incision in the pleura, which 
passes back over the aorta on to the spine, 
allows the dissection to be carried deeply, so 
that the important fibers of the right crus, 
which have been displaced downward behind 
the esophagus, may be identified and drawn 
back into their natural position. Before the 
diaphragm is repaired, however, it is best to 
repair the ligaments of the cardia. This is 
done through the diaphragmatic incision. 
The cut edges of the peritoneum and phreno- 
esophageal ligament, together with the in- 
tervening tissue, are caught up by four or 
five interrupted silk sutures, and fixed to the 
under aspect of the diaphragm in front and 
on the left side of the cardia (Fig. 16). When 
they are tied, the tape round the cardia may 
be removed, and the stomach should lie in its 
natural position without any other fixation. 
The esophagus is then displaced forward and 
the crural fibers are approximated behind it. 
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Fig. 14. Tape round the esophagus passed down through 
the hiatus and out through the diaphragmatic incision. 
Traction on this reduces the hernia. 


This is done from the thoracic side by taking 
a deep grip of the muscle bundles by one, or 
at most two, silk sutures, which are tied very 
lightly so as to approximate, but not strangle, 
the muscle fibers (Fig. 17). The placing of 
these stitches requires careful judgment if the 
esophagus is to lie comfortably in the newly 
formed crural canal. Over and above these, 
the fascia on the thoracic side of the crura may 
be sutured quite firmly from side to side, and 
as this layer is very thin, the cut edge of the 
pleura may be incorporated in these stitches 
close to the esophagus. The diaphragmatic 
incision is then closed with interrupted silk 
stitches, and the chest wound is closed in 
layers. An underwater tube is left in place to 
pass obliquely out through the wound, and 
this is removed before the patient’s return to 
the ward, when a roentgenogram taken on 
the operation table shows that both lungs 
are fully expanded. 


DISCUSSION 


The aim of this paper is to emphasize the 
relation between the altered physiology at the 
cardia, and a common form of indigestion con- 
sisting mainly of heartburn, gastric flatulence, 
and postural regurgitation. For the purpose 
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Fig. 15. Muscle sling of the right crus exposed and cleaned. The 
fibers are approximated in their natural position behind the esophagus 


after the hernia has been reduced. 


of keeping this relationship clear and well 
defined, minor variations in symptoms and 
anatomy have so far purposely been omitted. 
In clinical practice, however, the degrees and 
gradations of disorder, do not always permit 
such artificial separation, and it is necessary 
therefore to elaborate the picture to present 
a better perspective. 

Variation in the morbid anatomy of para- 
esophageal hiatal hernia. It has been said that 
a paraesophageal hernia always occurs in 
front of the esophagus, and the suggestion is 
made here that this must be into a preformed 
hernial sac. J. S. Davidson, in a personal 
communication, has recently told me of a 
patient in whom the esophagus lay stretched 
over the front of the hernia and the great 
omentum hung down in the sac behind the 
stomach. In this case it seems likely that the 
hernial sac was formed from the lesser sac of 
peritoneum. This must be extremely rare. 

After a paraesophageal hernia has formed, 
it may happen that the cardia and the hernia 
slide up into the mediastinum. In such cir- 
cumstances, although the cardia lies above the 
diaphragm, the oblique entry of the esopha- 
gus and the pressure on the esophagus by the 
stomach are maintained, and no esophagitis 
occurs (Fig. 18). 


Variation in the morbid anatomy of sliding 
hiatal hernia. A patient may have a sliding 
hernia of mild degree, but enough to allow of 
regurgitation, and may then develop a para- 
esophageal pouch (Fig. 19). Such a combina- 
tion is still liable to produce esophagitis. 
Patients have been seen, who have had opera- 
tive treatment for a paraesophageal hernia 
and in whom a recurrence has taken place in 
the form of a sliding hernia. The effect of this 
has been that the symptoms have changed 
and become much less tolerable than before 
operation. 

When a sliding hernia has once occurred, 
the elastic recoil of the esophagus, together 
with the positive abdominal and negative 
thoracic pressures, tend to keep the cardia in 
the mediastinum at all times. The slide is in 
one direction only, though it is possible that 
much weight in the stomach in the vertical 
position may reduce the hernia temporarily. 
Some patients have been seen in whom the 
slide was both ways, so that during any exam- 
ination, the stomach might be caught either 
wholly in the abdomen or partly in the chest. 
This has been verified by applying Cushing 
clips to the cardia through the esophagoscope 
and taking pictures to show the movement of 
these (Figs. 20a and b). That this has been a 
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Fig. 16. View through the diaphragmatic incision to show the cut 
edges of the phrenoesophageal ligament and peritoneum being sutured 
to the abdominal aspect of the diaphragm. 


movement of the whole thickness of the viscus, 
and not just of the mucous membrane, has 
been demonstrated at operation. 

A congenitally short esophagus, which in 
our experience is a great rarity, will have the 
same tendency to esophagitis and chronic ul- 
ceration as the acquired sliding hernia. One 


Fig. 17. Approximation and light suture of the crural 
fibers behind the esophagus from the thoracic side. 


further abnormality, which has been stressed 
by N. R. Barrett’, is one in which a variable 
amount of the lower esophagus is lined with 
gastric mucous membrane. It is an extreme 
degree of gastric heterotopia. In theory such 
an esophagus might be liable either to gastric 
ulcer or to esophageal ulcer. Although this 
has been suspected in some of the more diffi- 
cult patients in this series, it has never been 
satisfactorily confirmed. 


VARIATIONS IN SYMPTOMS 


Many patients complain of heartburn and 
this may be related to posture, indicating that 
regurgitation of acid is occurring into the low- 
er end of the esophagus. In some this regurgi- 
tation rises into the upper end of the gullet, or 
even into the throat. Only in the last circum- 
stance does the patient have to swallow it. In 
the more extreme degrees, the gastric contents 
may come up into the mouth and be swal- 
lowed again or expelled. The word which ex- 
presses this event best is “rumination.” In 
this series, there have been two “ruminators,” 
one a woman who had been afflicted for 50 
years, and one a man of 20 who had done it as 
long as he could remember. The woman re- 
membered that as a child in the choir she 


1Personal communication. 
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Fig. 18. A ager ong sg hernia which has slid up- 
ward so that the cardia lies above the diaphragm. The 
pressure of the stomach on the lower end of the esophagus 
combined with the oblique entry of the latter prevent 
regurgitation of stomach contents into the esophagus. 


could swallow a toffee, sing a hymn and then 
bring the toffee back from her stomach to her 
mouth where she could eat it at leisure. Both 
these patients had sliding hiatal hernias. The 
most interesting thing about the woman was 
that she had swamped her gullet with acid 
gastric juice for 50 years without producing 
esophagitis, and this raises many problems of 
why some patients react violently to gastric 
. juices in the gullet and others do not. It may 
be that the amount and character of the sali- 
va, the mucus secreted by the esophagus, the 
strength of the digestive juices, all play a part, 
but there may be other constitutional factors 
about which little is known. 


STATISTICS 


In the last 5 years 204 patients with hiatal 
hernias of the stomach have been seen, and an 
analysis of these shows that 21 had paraesoph- 
ageal hernias with a normally placed cardia, 
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Fig. 19. A sliding hernia which has developed a para- 
esophageal pouch. 


and 7 had paraesophageal hernias associated 
with sliding of the cardia into the mediasti- 
num, making a total of 28. There were 170 
patients with primary sliding hernias of the 
cardia, and another 6 of this kind complicated 
by paraesophageal pouches, making a total of 
176. One patient had a congenitally short 
esophagus with incomplete descent of the 
stomach, and in 1 the roentgenographs 
were lost and no record was made of the exact 
anatomy of the hernia. The total number of 
hernias was, therefore, 206, and this is because 
2 patients were operated upon for paraesoph- 
ageal hernia which recurred with sliding 
hernia, 1 in our own unit and 1 from another 
hospital (Table I). 


TABLE I 


Paraesophageal hernia 

Paraesophageal hernia with slide 

Sliding hernia 

Sliding hernia with paraesophageal pouch.......... 
Congenital short esophagus 

Indeterminate 


In 204 patients, a total of 
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a 


Fig. 20. a, Roentgenogram after Cushing brain clips 
have been applied to the junction of esophageal and gastric 
mucosae. Resting phase showing cardia below the dia- 


Of the 176 patients with sliding hernias, 63 
had chronic esophageal ulcers with stenosis, 
73 had macroscopic superficial esophagitis 
with ulceration, 21 had no visible esophagitis, 
and in 19 esophagoscopy was not done, or the 
findings were indefinite or unreliable. Of the 
63 patients with chronic ulcer and stenosis, 4 
were children and 59 adults, and of the latter 
32 were men and 27 women. 

Of the 113 with sliding hernia but no steno- 
sis, 24 were men and 89 women. There was, 
therefore, a total of 116 women with sliding 
hernia of whom 27 developed chronic ulcer 
with stenosis (23 per cent). Of the 56 men 
with similar hernia, 32 (57 per cent) developed 
stenosis. In considering these statistics it 
must be remembered that a patient with 
esophageal obstruction is more likely to be 
referred to a thoracic surgical department 
than one with flatulence and heartburn, but an 
effort has been made to minimize this by con- 
sidering only those patients seen in the last 5 





SURGERY, GYNECOLOGY AND OBSTETRICS 





b 


phragm. b, Same patient as in a. Roentgenogram taken 
during “rumination.” The cardia is 2 to 3 inches above 
the diaphragm. 


years when the syndrome of sliding hernia has 
been more widely recognized in the hospital, 
more carefully looked for in the radiological 
department, and more often investigated by 
esophagoscopy, so that the figures probably 
come close to representing a cross section of 
modern general hospital practice. It is not 
known, however, whether the figures from a 
general hospital correspond with those in the 
population, and until a larger series of sliding 
hernias have been seen it cannot be said that 
the proportion of males to females in this 
series is representative. It would be prema- 
ture, therefore, to draw any conclusions about 
the relative risk of chronic ulcer and stenosis 
in the two sexes. 

The number of patients subjected to oper- 
ation has been increased only with great cau- 
tion as confidence has grown. Of the 73 pa- 
tients with sliding hernia and esophagitis but 
no stenosis, only 33 have been operated upon, 
with 1 death from coronary thrombosis when 
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the patient was walking about on the sixth 
day after operation, 1 recurrence of the hernia, 
and 1 patient with postoperative esophagitis 
and an incompetent cardia without anatom- 
ical recurrence of hernia. Thirty patients with 
relief of symptoms, with stomach normally 
placed and with no roentgenological evidence 
of gastric regurgitation, justify their being 
classed as successful. The patients who were 
not operated upon were either considered unfit 
for any operation, or their symptoms did not 
seem to justify any major procedure. As con- 
fidence in the effectiveness of the technique 
advocated has grown, and as the risks have 
been more clearly appreciated, a higher pro- 
portion of patients in this group have been 
treated surgically. 

Of the 63 patients with chronic ulcer and 
stenosis, only 15 have had resection with 
esophagojejunostomy, and all these are alive 
and well. 


* SUMMARY 


1. The records of 204 patients with dia- 
phragmatic hiatal hernia occurring in a 
thoracic surgical unit over a 5 year period 
are reviewed. 

2. The physiology of the esophagogastric 
junction is discussed. 

3. The morbid anatomy of sliding and para- 
esophageal hiatal hernias is described, with 
particular reference to the occurrence in the 
former of reflux esophagitis, and to the prin- 
ciples of surgical repair. 

4. A syndrome of heartburn, gastric flatu- 
lence, and postural regurgitation is described 
and the syndrome is attributed to reflux 
esophagitis. 

5. The results of operative treatment in 33 
patients with sliding hiatal hernia and super- 
ficial esophagitis are presented, together with 
the results in 15 who had progressed to steno- 
sis and required resection. 





RADICAL GROIN DISSECTION FOR CARCINOMA 
A Simplified Operative Procedure 


S. N. MENDELSOHN, M.D., M.S. (Path.), F.A.C.S., and R. D. MANSFIELD, M.D., F.A.C.S., 
Cincinnati, Ohio 


URING the past decade a clearer 
concept has evolved both as to 
mode of spread of cancer and the 
surgeon’s responsibility to eradi- 

cate every local vestige of the tumor and its 
distant diffusion via the lymphatics. In no 
field of surgical effort has the realization be- 
come more apparent than in those neoplasms 
requiring definitive treatment, i.e., radical 
groin dissection. Here we are dealing with a 
particularly invasive process with an accom- 
panying high lethality. 


INDICATIONS FOR RADICAL GROIN DISSECTION 


Several primary cancer sites demand not 
only wide local excision but specifically war- 
rant radical groin dissection. Among these 
are cancers of the male and female genitalia, 
anus and perineum, lower extremity, and the 
umbilical and infraumbilical segments of the 
abdominal wall. 

Carcinoma of the vulva and of the clitoris. 
According to Meigs and Parsons a fairly good 
outcome may be assumed if groin dissection 
follows local excision of the involved tissues. 
Bilateral radical groin dissection is indicated 
since frequently the pathways of lymphatic 
spread decussate from one to the other side. 
In the series reported by Taylor and Nathan- 
son this occurred in 38 cases, 43 per cent (or 
21 per cent of the entire group) of their cases 
with metastases. In 30 cases Taussig (21, 22) 
reports an incidence of 10 instances of bilateral 
spread, a still higher percentage. Smith and 
Pollack comment that “vulvectomy with at 
least a bilateral superficial groin dissection 
shouldbe done in all cases adequate for sur- 
gery.” 

While x-ray and radium therapy has been 
used by Mcllrath and others, a majority of 
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workers in this field agree with McKelvey 
that x-ray therapy is of little value in effect- 
ing a cure, and is useless as a palliative meas- 
ure. Muller of the Zurich Clinic has treated 
patients by the combined method with pre- 
sumably good results. 

Malpas and Robertson are of the opinion 
that inguinal metastases can be prevented by 
thorough and complete bilateral adenectomy. 
Malpas believes the procedure should be car- 
ried out in two stages, the unaffected side be- 
ing dealt with first. Complete vulvectomy 
with dissection of the glands of both groins is 
the preferred method of treatment used by 
Watson and Gusberg. In a discussion which 
followed this paper it was agreed that the 
treatment of carcinoma of the vulva was 
essentially surgical and that the 5 year cure 
rate was in the region of 25 per cent. 

Carcinoma of the anus and perineum. The 
squamous cell carcinomas of the anus and peri- 
neal area are akin to cancer of the vulva in 
that the mode of extension is closely par- 
alleled. 

Raiford and Keys, in their excellent study 
of the lymphatic pathways from this region, 
have demonstrated that primarily the lymph 
nodes involved are the superficial groin nodes, 
comparable to Miles’ zone of downward 
spread of rectal cancer. Less often impli- 
cated but frequently and primarily involved 
are the deep femoral nodes and, to a lesser 
degree, the hypogastric nodes via those lym- 
phatics coursing with the middle hemor- 
rhoidal or the deep external pudendals. Thus, 
metastatic involvement bilaterally is common. 
It should be stressed that the extent of treat- 
ment must be modified for the individual pa- 
tient. Numerous factors combine in some 
cases to militate against radicalism. As Tay- 
lor and Nathanson have succinctly pointed 
out, the following conditions must be ful- 
filled: ‘‘(a) Local control must be secured; (b) 
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the patient’s general condition must permit 
the radical dissections without excessive risk; 
(c) if permanent colostomy is necessary as 
part of the management of the primary car- 
cinoma, it must be placed so as to interfere as 
little as possible with subsequent groin dis- 
section; (d) it is unwise to carry out bilateral 
groin dissection in one stage.”’ 

Sweet in an excellent survey of the results 
of treatment of epidermoid carcinoma of the 
anus and rectum concludes that “irradiation 
treatment is not as satisfactory as radical sur- 
gical excision either as a method of cure or as 
an attempt to secure relief from the distress- 
ing local symptoms of epidermoid carcinoma 
of the anus and rectum.” 

Carcinoma of the penis and of the scrotum. 
The spread of squamous cell carcinoma of the 
penis and scrotum frequently follows the pat- 
tern of carcinoma of the vulva in regard to the 
cross distribution of metastases to the regional 
lymph nodes. Figures as to their occurrence 
are variable and range approximately from a 
high of 50 per cent to a low of about 15 per 
cent, depending upon the length of time and 
the extent of the primary disease. The chief 
primary metastases are those of the super- 
ficial inguinal group of nodes, especially those 
integrated with the superficial pudendal ves- 
sels. The deep pathways from the glans and 
the corpora may pass directly to the deep 
femoral nodes. 

According to Taylor and Nathanson a com- 
mon occurrence is bilateral metastases pro- 
moted in great part by the free and rich anas- 
tomosis of lymph vessels traversing the mid- 
line. Dick states: “Bilateral dissection of 
inguinal lymph nodes is indicated in all cases, 
we believe, except those in which other dis- 
eqses would make the surgery very hazard- 
ous. It is recognized that metastases can de- 
velop in the deep inguinal or iliac nodes 
directly and cannot be satisfactorily attacked 
surgically, but unless such spread is definitely 
known to be present, it seems advisable to 
remove as many of the regional lymph nodes 
as possible. This is consistent with the treat- 
ment of carcinoma elsewhere in the body. 
Early recognition of carcinoma of the penis, 
and prompt, adequately radical treatment are 
essentials for cure.” 





Fig. 1. A projection of the area from which the lymph 
nodes and lymph channels will be removed. Nervous and 
vascular structures that will be encountered in the dissec- 
tion are shown. The line of incision is represented by the 
heavy, solid line. JZ. N., Ilioinguinal and iliohypogastric 
nerves respectively. L.F.C.N., Lateral femoral cutaneous 
nerve. 5S.£.A., Superficial epigastric artery. J.E.A., In- 


ferior (deep) epigastric artery. F. N., Femoral nerve. 
I. L., Inguinal ligament. Ext. J.A., External iliac artery. 
Ext. I.V., External iliac vein. S. C., Spermatic cord. 
S. V., Saphenous vein. The inguinal nodes are arranged 
in a superficial and deep layer separated from each other 
by the fascia lata and cribriform fascia of the fossa ovalis. 
The superficial group is arranged in T formation. The top 
bar of the T parallel to and just below the inguinal liga- 
ment. The _— of the T distributed along the saphe- 
nous vein. The deep inguinal (femoral) nodes are located 
along the medial aspect of the femoral vein. The iliac 
nodes and channels are found along the iliac vessels up to 
the bifurcation of the aorta. 


Metastatic cancers primary in the umbilical, 
infraumbilical areas of the abdomen. This 
group includes the relatively infrequent can- 
cers occurring in postoperative fistulas and 
operative scars which offer a grave prognosis. 
Melanomas in this area call for local and groin 
dissection (13). 

Cancer of the lower extremities. Epidermoid 
carcinoma, melanoma, and highly malignant 
connective tissue growths of the lower ex- 
tremities fall into the group of neoplasms that 
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Fig. 2. The incision has been made and developed to 
the deep fascia of both abdomen and thigh. The super- 
ficial inguinal nodes have been dissected en masse. The 
saphenous vein has been incised between ligatures. 


warrant radical excision and radical lymph 
node dissection. 

Pack, Ehrlich, and Gentil (14), following 
the basic teaching of Handley, advocate radi- 
cal excision of the primary tumor, the inter- 
vening lymphatics, and all regional lymph 
nodes. In highly malignant connective tissue 
growths, melanomas, and selected cases of 
epitheliomas, especially those with recurrence 
after local excision or conservative amputa- 
tion or in those instances in which the regional 
nodes are already involved in the disease, they 
advocate radical amputation with lympha- 
denectomy. Bowers strongly urges the radi- 
cal operation of quarterectomy for melanoma. 
Daland, Pack, Perzik, and Scharnagel 
(15) recommend the procedure of wide local 
excision of the growth with radical and, if 
possible, continuous dissection of the whole 
area involved. The Memorial Hospital group 
have performed hind-quarter amputation with 





the view to complete eradication of the exten- 
sive disease. 

In the case of melanoma, Taylor and Na- 
thanson state that, except for those instances 
of inoperable regional node metastases, the 
primary focus must be dealt with radically by 
excision and lymph node dissection or by am- 
putation. Since lymph node metastases are 
unusual in fibrosarcoma they do not advocate 
routine regional dissection in all cases. 

Radical gland dissection. A perusal of the 
literature reveals a striking lack of uniformity 
as to the definitiveness of radical groin dis- 
section. Numerous writers blandly state that 
“groin dissection was performed,” or “lymph 
node excision was done.” A close study leaves 
one with the impression that a femoral gland 
lymphadenectomy was employed or, even 
worse, only a superficial gland dissection. 

The more radical operations which attain 
the objectives of modern cancer surgery are 
those procedures outlined or described by 
Bassett and Taussig (21, 22). Many sug- 
gested improvements and modifications are 
those described by Daseler, Anson, Reimann 
and Baranofsky, and by. Pack and Rekers 
(16). These workers have contributed con- 
siderably to our knowledge of the anatomy of 
the gland bearing area and the surgical method 
of approach. However, the approach to the 
glands lying in the retroperitoneal space is, in 
our opinion, still a procedure difficult of visu- 
alization and ease of maneuverability. For 
this reason, a single incision which includes 
the exposure of the retroperitoneal gland bear- 
ing area, the groin, and the superficial] and 
deep femoral triangles has been proved an- 
atomically feasible. The incision provides 
for block dissection of the nodes and associa- 
ted fibrofatty tissues in the manner approved 
in recognized radical cancer surgery. 


OPERATION 


The operative procedure described has been 
performed both on the cadaver and on the 
living patient with very satisfactory results. 

A long incision is made from a point in the 
flank just anterior to the tip of the rath rib 
and carried in a slightly curved manner across 
the mid-point of the inguinal ligament into 
the thigh and over the femoral triangle 
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Fig. 3. The incision has been deepened to expose the 
entire course of the iliac and femoral vessels. In the lower 
part of the incision this was done by incising the deep fas- 
cia of the thigh (fascia lata) and pulling it aside, thus un- 
roofing the femoral triangle. The inguinal ligament may 
or may not be cut as desired. In the upper part of the in- 
cision, the flat muscles of the abdomen were incised in 
much the same manner as in doing a lumbar sympathec- 
tomy or removal of lower ureteral calculus. The perito- 
neum has been rolled medially by blunt gauze dissection 
thus exposing the iliac fossa and its contents. Dissection 
of the iliac nodes has begun from the bifurcation of the 
aorta downward. J. N., Ilioinguinal nerve. L.F.C.N., Lat- 
eral femoral cutaneous nerve. G. F. N., Genitofemoral 
nerve. F, N., Femoral nerve. 


(Fig. 1). The skin flaps thus formed are re- 
flected to each side keeping attached only a 
thin layer of subcutaneous fat in the same 
manner in which the skin flaps in a radical 
breast operation are reflected. The saphenous 
vein is then located in the distal portion of 
the incision and incised between ligatures. 
The lymph nodes lying along each side of 
the saphenous vein and those along and be- 
low the inguinal ligament together with one 
or two nodes found above the inguinal liga- 
ment in the hypogastric area and the fat in 
which these nodes are embedded are excised 


; 


bs 





Fig. 4. Closure of the wound in layers is shown. In this 
case the inguinal ligament was not divided so in effect 
there are two wounds deep to the level of the subcutaneous 
tissue, one above the other, below the inguinal ligament. 


as one mass (Figs. 1 and 2). When this dis- 
section is complete, the deep fascia of both 
the abdomen and thigh are exposed and clean, 
and the mass of fat with contained lymph 
nodes is attached by a pedicle to deeper struc- 
tures. Within this pedicle lie the saphenous 
vein going deep to join the femoral vein and 
the lymph channels which drain the super- 
ficial into the deep nodes. This mass of fat 
and lymph tissue may be left until the end of 
the procedure; however, in our opinion it is 
better to remove it at this time in order to 
improve exposure and lessen the possibility 
of malignant cells being massaged around by 
manipulation. 

Next, the incision is deepened by incising 
the flat muscles of the abdomen and the fas- 
cia lata in the thigh both in the line of the 
skin incision. At this time the inguinal liga- 
ment may be incised over the femoral canal 
if desired. We have not found it necessary to 
do so. If the ligament is incised, the operator 
must be on the lookout for an anomalous 
obturator artery which arises from the pubic 
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branch of the deep epigastric (in approxi- 
mately 35 per cent of patients). 

When the peritoneum is rolled medially by 
blunt dissection, the entire course of the iliac 
and femoral vessels is demonstrated from the 
bifurcation of the aorta to the apex of the 
femoral triangle (Fig. 3). The lymph tissue, 
nodes, vessels, and areolar connective tissue 
are now dissected from the iliac nerves from 
the bifurcation of the aorta downward. When 
the inguinal ligament is reached, the dissected 
lymph tissues may be pushed through the 
femoral canal or incised at this level and the 
dissection continued below. In either event, 
there is a lymph node usually lying in the 
femoral canal which must be removed. Below 
the inguinal ligament the dissection is con- 
tinued. Here the nodes are found lying in the 
medial aspect of the femoral vein. The end 
of the dissection is reached at the apex of the 
femoral triangle. 

The wound is now inspected for bleeding 
points and if the area is completely dry it is 
closed in layers with interrupted cotton su- 
tures. It is advisable to insert a Penrose drain 
or two. 


SUMMARY AND CONCLUSIONS 


1. The major indications for the employ- 
ment of radical gland dissection are briefly 
surveyed. 

2. Procedures heretofore used have not 
yielded a uniformly satisfactory exposure of 
the retroperitoneal gland-bearing area, mak- 
ing surgery in this region difficult. This may 
account, in part, for the employment of only 
groin dissections by the more conservative or 
timid operator. 

3. By avoiding the division of the inguinal 
ligament and associated structures with the 
inherent possibility of postoperative hernia- 
tion as well as the reconstruction of the in- 
guinal canal, a complication is avoided and 
time is saved. 

4. An operative procedure based upon ana- 
tomical dissections and following the con- 
cepts of approved cancer surgery is presented. 
It provides excellent exposure for removal of 
glands and gland-bearing tissues. 
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RESECTION OF THE RECTAL MUCOSA, COLECTOMY, AND 
ANAL ILEOSTOMY WITH NORMAL CONTINENCE 


JOHN DEVINE, F.R.CS., F.A.C.S., and ROWAN WEBB, MSS., F.R.C.S., Melbourne, Australia 


URGEONS who undertake the treat- 
ment of cases of familial multiple poly- 
posis of the colon and rectum are well 
aware of the problems which they and 

the patients must face. They are dealing with 
a condition which, often manifesting itself in 
youthful patients, has a very considerable 
liability to malignant change. Lockhart- 
Mummery and Dukes go so far as to say that 
in untreated cases malignant change is al- 
most inevitable, the average age at death 
from carcinoma being 42 years in the cases 
they studied. 

In this paper is presented a _ technical 
method by which a potentially dangerous or 
diseased mucosal layer of the rectum can be 
removed, with the muscle and nerve mecha- 
nism of the rectal wall left intact and its 
reciprocal action with the anal sphincters un- 
touched. The rectal muscle and nerve tube 
is then relined by ileum. 

At present the two procedures most com- 
monly used for treatment of this condition 
have definite disadvantages: (1) Total colec- 
tomy with excision of the rectum removes all 
the potentially malignant mucosa, but leaves 
the patient with a permanent abdominal 
ileostomy. This, while not incompatible with 
a comfortable existence in a phlegmatic pa- 
tient with a well-controlled ileostomy, may 
be considered a high price to pay for cure by 
a more sensitive youthful patient, particu- 
larly if control is poor. (2) Colectomy with 
ileorectal anastomosis leaves the patient still 
liable to malignant change. The surgeon 
must still examine the rectum at frequent in- 
tervals and remove further polyps as they 
appear. The patient may eventually require 
excision of the rectum and permanent ab- 
dominal ileostomy. 

The plight of these patients was brought 
home to one of us (J. D.) by a female patient 
for whom Sir Hugh Devine (3) had performed 
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total colectomy and ileorectal anastomosis 
for this condition 6 years previously. Polyps 
continued to form rapidly and required re- 
moval by diathermy through a sigmoidoscope 
every few weeks. During this period they 
were observed to be growing on a wider base, 
and microscopy revealed very active cells. 
She became engaged to be married and, while 
realizing that the necessity for excision of the 
rectum was becoming more urgent, she was 
naturally averse to the prospect of permanent 
abdominal ileostomy. 

An effort was therefore made to devise a 
procedure which would remove all the po- 
tentially malignant mucosa and, at the same 
time, retain a normal mode of defecation with 
normal continence. It was proposed to elimi- 
nate the pathological mucosa by colectomy 
and resection of the rectal mucosa through 
both the anus and the proximal cut end of the 
rectum, the remaining tissues of the rectum 
being retained for reasons discussed in the 
following. 

An ileostomy, wherever placed, is unfortu- 
nately liable to the disadvantages of frequent 
passage of fluid ileal contents, with the asso- 
ciated problems of fluid and electrolyte loss 
and skin excoriation. It is true that after an 
ileostomy has been established for some time - 
the ileum may take over some of the water- 
absorbing functions of the colon, so that the 
motions become more solid and less frequent 
and the excoriation of the skin becomes less. 
However, unless a patient has complete con- 
trol of the action of his ileostomy, it would be 
to his detriment to place it elsewhere than on 
the abdomen, where an appliance is more 
readily worn, and toilet under vision may be 
performed. It is therefore vital, in removing 
the rectal mucosa and establishing the anal 
ileostomy, to preserve the tissues and func- 
tions recognized as essential for normal con- 
trol of defecation, since the occasional occur- 
rence of more liquid ileal contents would try 
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Fig. 1. The position for removal of the mucosa of the 
rectum and for ileoanal anastomosis by simultaneous oper- 
ation through the abdomen and perineum. 


control to the utmost. These are: (1) the 
musculature of the rectum and anal canal; 
(2) the nerve supply of these structures—the 
nervi erigentes and the intrinsic nerve plexus 
in the rectal wall; (3) the ability to recognize 
the solid, liquid, or gaseous nature of the 
bowel contents, normally subserved by the 
sensitive mucosa lining the anal canal. Loss 
of this discriminatory power, which some- 
times may be observed following an unduly 
radical operation for the cure of hemorrhoids, 
deprives the patient of an important factor 
in continence. 

The physiology of defecation has been 
studied and described in detail by Denny 
Brown and Robertson. They demonstrated 
that in automatic defecation contraction of 
the rectum was associated with reciprocal 
relaxation of the anal sphincter, nervous in 
mechanism, and apparently related solely to 
the peripheral nervous plexus, the adequate 
stimulus being tension on the wall of the rec- 
tum. They found that reflex activity of the 
sacral segments of the spinal cord imparted 
a progressive character to, and created fusion 
of rectal contractions, with consequently a 
more massive and complete response. The 
sympathetic nerve supply (hypogastric nerve) 


Transverse colon 








Rectosigmoid Colon 


junction 


Rubber tube 
Rectum with 


mucosa removed ° 


Fig. 2. The acting ileum being drawn down through the 
rectum from which the mucosa has been removed. The 
illustration shows how the remaining “‘defunctioned” colon 
and small length of terminal ileum have their ends brought 
out through the abdominal incision as a nonfunctioning 
ileostomy and sigmoidostomy. 


to the rectum and anus was not the channel 
for the automatic and reflex responses which 
were being studied. They reported a striking 
contrast between micturition and defecation 
in the presence of willed restraint. Voluntary 
effort to suppress evacuation from either the 
bladder or the rectum was effective immedi- 
ately because of rapid and powerful closure 
of the external and voluntary sphincters. The 
rectum continued in contraction, whereas 
vesical contractions were suppressed by vol- 
untary inhibition, unless these were very 
strong. While the rectum was contracting the 
internal sphincter remained relaxed. There- 
fore, when continence depended on the exter- 
nal sphincter alone a constant and, at times, 
considerable effort of the will was required. 
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Fig. 3. A solution of local anesthetic containing adrena- 
line is injected from above and below into the submucosal 
plane to float off the pathological, or potentially patho- 
logical, mucous membrane. 

Fig. 4. When the rectal mucosa has been removed (with 
the exception of small anterior and posterior “‘censor’’ areas 
of rectal mucosa at the mucocutaneous junction), the 


They also concluded that postural tone of the 
internal sphincter was probably related to the 
peripheral nervous plexus, and that the ex- 
ternal sphincter, the only sphincter to which 
voluntary control extended, was not tonic, 
though it was contracted during reflex ac- 
tivity. 

From these studies it is clear that if normal 
continence is to be retained, a particular 
effort must be made to preserve the internal 
sphincter and a significant amount of rectal 
musculature, together with the intrinsic nerve 
plexus and the connections with the sacral 
segments of the spinal cord. 

Many surgeons, including Grey-Turner, 
H. R. Thompson, and J. A. Jenkins, have 
testified to the disturbance oi defecation 
which follows removal of considerable seg- 
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upper edges are sutured (in both ante- 


nor and posterior cuts) to.gcensor remnant 


. Fig. 5. 
ileum is drawn through the rectal muscle tube by means of 
a rubber tube over which it has been tied. Two incisions, 
anterior and posterior, leaving lateral bridges of ileum, are 
made through all coats of the ileum. 

Fig. 5. The proximal margins of the anterior and poste- 
rior incisions are anastomosed to the anterior and posierior 
remnants of rectal mucosa. 


ments of the rectal wall, particularly as the 
anal canal is approached. The aim of the 
operation to be described is to leave undis- 
turbed most, if not all, of the rectal wall, the 
intrinsic nervous plexus, and its surround- 
ings, by dissecting within the lumen. 

To retain the power of identifying the solid 
or fluid nature of the bowel contents, it was 
decided to retain two small “censor’’ areas 
of anal mucosa, free from polyps and readily 
available for inspection, to which the mucosa 
of the ileostomy, brought down within the 
tube of rectal wall, could be anastomosed. 

In 1932 Nissen reported a case in which 
total colectomy and ileoanal anastomosis had 
been performed for familial polyposis of the 
colon. Through a sacral incision a double- 
barrelled loop of ileum was pulled down 
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Fig. 6. Inside appearance of the mucosal tube removed 
from the rectum in Case 2. 


through the sphincter ani, but the ultimate 
result does not appear to have been successful. 
Since operating on these patients our atten- 
tion has been drawn to the work of Ravitch 
(9, 10) on a method of anal ileostomy which 
had been used in dogs and its successful ap- 
plication to human beings in 1948—a method 
involving resection of rectal mucosa and a 
considerable amount of rectal wall. 


TECHNIQUE OF OPERATION 


Preparation. In each case sulfathalidine 
was administered, 1 gram every 4 hours, for 
5 days prior to operation. Penicillin cover for 
the operation was provided, and the patient’s 
condition maintained before and during oper- 
ation by blood transfusion. In Case 2 a Miller- 
Abbott tube was passed prior to operation, 
the resulting collapsed state of the intubated 
small intestine facilitating what might have 
been a difficult dissection following numerous 
previous operations. 

Anesthesia and position. Under general 
anesthesia the patient was placed on the op- 
erating table in a modified lithotomy position, 
as for combined synchronous abdominoperi- 
neal excision of the rectum (Fig. 1). 

Procedure. The abdominal operator made 
a midline subumbilical incision; the bowel 
was packed off and a Devine retractor placed 
in position. The terminal ileum was identi- 
fied and cut across between clamps at a dis- 
tance of approximately g inches from the 
ileocecal junction. The distal sigmoid colon 
and upper third of the rectum were then mo- 
bilized by dividing the peritoneum anteriorly 





Fig. 7. Photograph of whole colon and polypi removed 
at second operation in Case 1 (after fixation in formalin) 


and on each side, and by blunt dissection 
posteriorly. Next the rectum was cut across 
just above the rectosigmoid junction. In 
Case 1 the two ends of the “defunctioned” 
loop thus isolated—i.e., terminal ileum and 
sigmoid colon—were brought to the surface 
in the upper part of the wound. In Case 2 
the bulk of the colon had already been re- 
moved, and a previous ileosigmoid anastomo- 
sis was undone before the rectum was mo- 
bilized. 

Simultaneously the rectal operator, work- 
ing from below, commenced removal of the 
rectal mucosa. In Case 1 the superficial 
sphincter ani was divided in the midline pos- 
teriorly. In Case 2 the anus was stretched 
with the fingers to about 3 inches diameter 
and held open with a self-retaining retractor. 
The rectal mucosa was floated off the muscu- 
laris layer by injections of local anesthetic and 
adrenaline solution into the submucosal plane, 
and two small ‘“‘censor” areas of mucosa were 
left at the mucocutaneous junction. This 
injection was found to facilitate dissection in 
the desired plane, and the adrenaline reduced 
oozing of blood to a minimum. By dissecting 
in the submucosal plane with spade-pointed 
Devine dissecting scissors with the index 
finger in the lumen of the bowel, it was pos- 
sible to remove the mucosa as a complete 
tube. Bleeding was not troublesome provided 
that dissection remained in the correct plane. 
The problem of lighting was solved by a 
head-lamp. 
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A similar dissection was commenced from 
above by the abdominal operator but could 
not be carried on simultaneously, as traction 
from above drew the operation field out of 
reach of the perineal operator. 

A wide bore rubber tube was then passed 
up through the tube of rectal muscle, and the 
functioning ileum attached over its end with 
a silk transfixion stitch and withdrawn to the 
region of the anal canal. 

A short incision was made transversely on 
either side of the ileum through all its coats 
at about 1 inch from its end. The mucosa of 
the proximal lip of each incision was loosely 
approximated to the “censor” remnants of 
anal mucosa with silk.sutures. This ensured 
viable mucosa at the site of anastomosis, and 
also left a short projecting segment of bowel 
(which subsequently sloughed) which could 
be held by forceps to guard against retrac- 
tion. In Case 2 the space between the two 
tubes of bowel was drained as neglect of this 
precaution in Case 1 was followed by trouble- 
some sepsis. 

The abdomen was closed in layers without 
intraperitoneal drainage. The rubber ileos- 
tomy tube was removed in 4 days and the 
silk sutures separated after a week. 


CASE REPORTS 


The 2 cases here reported were brother and 
sister, members of a family with a very dis- 
tressing history. The father had died at the 
age of 60 from “cancer of the bowel.” Two 
of 5 brothers had already died of carcinoma 
of the colon—3 other brothers and 1 sister 
were all well. 


CasE 1. W. T., a butcher, aged 30 years, when 
first seen on May 31, 1949 complained of diarrhea 
and passage of blood per rectum for 3 weeks. Three 
years before he had had a similar attack for 3 days. 

Sigmoidoscopy revealed polypi throughout the 
rectum, and a barium enema roentgenological ex- 
amination by the double contrast method showed 
that the entire colon as far as the cecum was studded 
with multiple polyps. On August 10, 1949 this pa- 
tient was operated upon at the Royal Melbourne 
Hospital by the method described. 

Following the operation he had several attacks of 
vague general abdominal pain and the abdomen 
became distended. A Miller-Abbott tube was passed 
with relief, and he was given continuous intravenous 
fluids under the direction of Dr. Drevermann. By 


the tenth postoperative day he had complained of 
some circumanal burning from his ileal discharge, 
but he already had both voluntary and involuntary 
sphincteric control, though as yet incomplete. The 
perineal incision became infected and remained un- 
healed for several weeks. This incision was found to 
be unnecessary and was omitted in Case 2. Its 
presence aggravated the discomfort of the excoria- 
tion of the perianal region. His bowel actions were 
much more fluid than those of the patient in Case 2, 
whose ileum had acquired considerable powers of 
water absorption after several years of ileorectal 
anastomosis. Skin excoriation was combatted by 
local protection with ointments, frequent toilets, 
and the exhibition of constipating drugs. Loss of 
fluids and electrolytes, interference with rest, and 
loss of appetite were all factors in considerable loss 
of weight in the first few weeks, but once continence 
was established the anal wound healed and excoria- 
tion ceased to be a problem. The patient now ate 
well and rapidly regained weight. Within 6 weeks 
of the operation he had normal rectal sensation and 
full sphincteric control, both voluntarily and reflex 
(on coughing). 

On January 1, 1950 he was passing on an average 
of 2 semiformed stools in each 24 hours. He had no 
perianal excoriation. Total colectomy was per- 
formed on this day. At operation a long redundant 
loop of sigmoid colon was found firmly adherent to 
other loops of bowel in the pelvis. Following opera- 
tion he developed a late postoperative incomplete 
intestinal obstruction in the pelvis, requiring opera- 
tive relief by division of bands on March 4, 1950. 

CasE 2. Mrs. E. O’F., aged 42 years, presented 
on July 28, 1949 complaining of intermittent bleed- 
ing from the rectum for 16 years. She had first been 
seen at the Royal Melbourne Hospital in June 1934 
complaining of bleeding per rectum, and a rectal 
polyp was removed by diathermy. Barium enema 
reveaied multiple polyps in the left side of the colon. 
Primary resection with anastomosis of the affected 
segment of bowel was performed with temporary 
cecostomy. In October 1935, blood was again 
passed in the motions. A two stage operation was 
then performed: ileosigmoidostomy and exterioriza- 
tion of the ends of the ‘‘defunctioned”’ loop was fol- 
lowed by removal of the latter at a second operation. 
In 1940 and again in 1944, episodes of bleeding oc- 
curred, and sigmoidoscopy again revealed polypi in 
the rectum which were dealt with locally. 

When first seen in 1949 sigmoidoscopy revealed 
very large numbers of broad-based polyps in the 
rectum. In October 1949 the operation herein de- 
scribed was performed. Within a fortnight of the 
operation she had regained both voluntary and reflex 
control of the sphincter ani. For a few days she 
suffered from perianal excoriation, but this was con- 
trolled by diet and drugs, and most of all, by return 
of continence. ‘Six weeks after operation a small 
collection of pus discharged at the anus. 

Six months after her operation she is very well; 
has put on 1 stone in weight; has normal continence 
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and passes 5 to 6 motions per 24 hours. She wears 
no apparatus or pads and is able to play sports and 
take part in social activities, and carries on her 
duties as a housewife. 


SUMMARY 


A consideration of the physiology of con- 
tinence led to the belief that, as an anal ileos- 
tomy would test control to the utmost, all 
the factors involved in normal continence 
should be preserved, including the muscle and 
nerve layers of the rectal wall which mediate 
in the reciprocal action of the rectal wall and 
anal sphincters. 

There are certain conditions in which, be- 
cause of either present or potential pathologi- 
cal changes in the rectal mucosa, it has been 
usual to remove the entire rectum (along with 
the colon). We have used a method by which 
only the pathological mucosa is removed, 
without disturbing the functions essential for 
normal continence. This has been done by a 
combined synchronous abdominal and peri- 
neal operation, and removal of rectal mucosa 

‘has been aided by submucosal injection of a 
solution of local anesthetic and adrenaline. 


It has been possible to use this intact mecha- 
nism to control a perineal ileostomy. 

The application of the method to 2 cases 
of familial multiple polyposis of the colon and 
rectum is described. 
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BIOLOGICAL PREDETERMINISM IN HUMAN CANCER 
_IAN MACDONALD, M.D., F.A.C.S., Los Angeles, California 
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ARLY diagnosis” and “prompt treat- 
ment”’ are stock phrases which epit- 
omize current efforts toward the 
clinical control of cancer, as express- 

ed both in medical literature and in propagan- 

da for the laity. The idea that therapeutic 
efficiency in the control of cancer is mainly 
conditioned upon treatment early in the clin- 
ical history of the disease is so firmly en- 
trenched that the degree of neoplastic space 
occupation, as well as the probability of me- 
tastatic spread, is generally regarded as being 
in direct ratio to the elapsed time since the 
recognizable onset of the process. According 
to this doctrine, the natural history of cancer 
is analogous to the spread of termites in wood, 
granting that some variables exist such as the 
quality of the wood, the character of the in- 
festing agent, temperature, humidity, and the 
like. At least it assumes that the growth rate 
of a given cancer is constant and progressive 
during the life of the neoplasm, which is to 
say of the host, even though it recognizes 
that there is some variability of growth rate 
in organ-specific cancers. Such a concept can 
be expressed as an equation: 


Extent of disease = aK b 


where a represents the growth rate and 6 the 
duration of the neoplastic process. This would 
mean that cancers of short duration are lim- 
ited in their anatomical advance, and that 
small cancers are of recent origin, within the 
limits imposed by some variability of growth 
rate. Any experienced clinician realizes that 
such an oversimplification is sheer absurdity 
for he will have seen fulminating forms of 
cancer disseminating widely and rapidly from 
a minute primary focus, as well as malignant 
neoplasms of many years’ duration still lim- 
ited to their site of origin. 

Such extreme examples represent only a 
fraction of total cancer, yet they suggest the 
possibility that lesser variations in biological 
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sity of Southern California. 


behavior generally may be of determinative 
importance in respect to the possibility of 
therapeutic control of an individual neoplasm. 
Figure 1 will serve as a line graph representing 
successive phases in the natural history of a 
cancer. If the majority of cancers pursued an 
orderly life sequence as represented by the 
solid line A-F, and if the period of local 
growth, C-—D, were attended by distinctive 
subjective or objective diagnostic evidence 
even over a short period of time, then applica- 
tion of curative treatment at Y would produce 
a cure rate of 100 per cent. Theoretically, too, 
radical treatment at a time during the interval 
of regional metastasis D-E, when remote me- 
tastasis has not yet occurred, would also be 
uniformly curative. The fact that such results 
are not obtained, even in those cancers which 
by morphologic evidence are still localized to 
their site of origin, indicates frequent dissem- 
ination early in the infiltrative period, with 
(D-F) or without (C-F) regional deposits. 
Only in the preinfiltrative phase B-B’ can 
extirpation be uniformly curative, when the 
process is microscopic rather than clinical 
cancer. Further, these im situ processes seem 
to represent biologically dilatory epithelial 
mutations which usually require years to ac- 
quire the growth potential necessary for infil- 
trative activity. 

A critical review of the dogma of early 
diagnosis and treatment is of more than theo- 
retical importance. Over 30 years of effort in 
education of the profession and the public in 
the early recognition of cancer has resulted in 
a significant increase in the number of pa- 
tients treated in a clinically “early” phase of 
their disease. For 20 years an increasingly 
greater portion of the population has been ac- 
quiring the services of specialists competent in 
cancer therapy, both surgical and radiological. 
Yet in the State of Connecticut, with a com- 
prehensive organization for cancer control 
since 1932, the age adjusted death rate per 
100,000 up to 1948 shows a continued up- 
ward trend, with the exception of a single 


443 





444 SURGERY, GYNECOLOGY AND OBSTETRICS 





. =e 
Ca“ arenas 
id remote 
DtoE P E| metastasis 
CtoD PERIOD ma metastesi 
inception eat pho metastasis 
of neoplasia ‘cess. 
BtoB PERIOD, 
preinfiltra- 
tive neopla- 
sia. 








sg BtoC, 
AtoB PERIOD, 
it peas ae 
ing etiologic 
factors are 
operative. 

















Fig. 1. Successive phases in history of cancer. 


organ site (Table I). For the United States 
registration area, the age-adjusted death rate 
from cancer has increased from 113.4 in 1930 
to 120.9 in 1945. 


METHODS 


It is readily apparent that no method is 
available by which the duration of human 
cancer can be determined with accuracy. 
Even in the visible palpable lesions the clinical 
history is clouded by tricks of memory and 
retrospective association with other events, 
and occasionally by deliberate falsification. 
This historical uncertainty becomes deepened 
for the inaccessible sites where vague depar- 
tures from the normal state of physiologic 
unawareness of visceral function are the only 
“early” symptoms of cancer. In spite of these 
shortcomings, the historical determination of 
the main events in the life of a neoplasm is the 
only practicable guide to its chronometry. A 
sampling of 100 patients may be adequate for 
the determination of two or more variable 
factors if subjected to proper statistical meth- 
ods. Significant information concerning the 
relation of early treatment to end results can 
be deduced by groupings according to various 
time intervals rather than by adopting some 
arbitrary median below or above which all of 
the sample falls. Determination of average 
duration in controlled and uncontrolled cancer 
is also statistically valid. 

Some observations concerning the spatial 
extent of cancer are also pertinent. Early 
diagnosis usually carries the connotation of a 
relatively small tumor. Here the statistics 
should deal with exact, objective recordings of 


TABLE I.—CANCER DEATH RATES (APPROXI- | 


MATELY) PER 100,000 PERSONS FOR SE- 
LECTED SITES, CONNECTICUT, 1937 AND 


























1948, BY SEX 
1937 1948 
Site 
Male | Female | Male | Female 
Digestive organs 14 62 04 72 
Breast 30 37 
Uterus 25 ai 
Respiratory system 12 5 29 6 
Urinary organs II 5 13 8 














measurement of macroscopic tumor size. The 
correlation of historical duration with spatial 
extent, and of the size of the primary focus 
with the absence or degree of metastatic 
spread and end results, offers valuable evi- 
dence of the biological potentialities of various 
forms of cancer. 


MATERIAL 


Reviewed here are five forms of human 
cancer: connective tissue sarcomas of bone, 
mammary carcinoma, gastric and colonic car- 
cinoma, and carcinoma of the uterine cervix. 
The material analyzed includes four series of 
patients reviewed by the author and compre- 
hensive statistical data from several sources 
in the literature. 


Osteogenic sarcoma. The author’s interest | 


in the biology of cancer began with a review of 


the material in the Registry of Bone Sarcoma. | 
Ferguson had reported in 1940 that the dur- [| 
ation of symptoms and signs of the primary | 
lesion was significantly longer in the ‘‘cured” | 
than in the uncontrolled cases of osteogenic | 
sarcoma. Ferguson postulated that such evi- | 
dence indicated that the natural history of | 
bone sarcoma included alternating periods of [ 
aggressive growth and quiescence, and sug- | 
gested that amputation or other definitive | 
treatment should be deferred while awaiting a | 


quiescent phase in the cycle. 


A comparison of 118 five year posttreatment | 


survivors with a group of 47 patients with un- 
controlled lesions is shown in Table II. Of 


this triad of bone sarcoma, osteosarcoma is | 
the most lethal, fibrosarcoma the least ag- | 
gressive, and chondrosarcoma the most var- | 
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TABLE II.—OSTEOGENIC SARCOMA, RELATIVE 
INCIDENCE AND DURATION, SURVIVORS 
AND NONSURVIVORS 




















118 5 year survivors Uncontrolled 
Type of 7 s 
reonuanm | idence | Duration | incidence | Duration 
Osteosarcoma 11.8 Ir 40 6 
Chondroscarcoma 47.5 9 40 9 
Fibrosarcoma 31.4 18 15 Ir 

















iable in its behavior. These tendencies are re- 
flected faithfully in the relative incidence of 
each of these specific histologic neoplasms in 
the controlled and uncontrolled groups of 
patients. Osteosarcoma was found in only 
11.8 per cent of the 5 year survivors, while it 
accounted for 40 per cent of the deaths. In 
contrast, fibrosarcomas formed 31.4 per cent 
of the controlled group, but was encountered 
in only 15 per cent of the fatalities. Further, 
deaths from osteosarcoma occurred usually 
during the first or second posttreatment years, 
while many of the patients with fibrosarcoma 
died much later in the 5 year posttreatment 
period. Not a few of the 5 year survivors 
from fibrosarcoma had endured one or more 
ineffective gestures toward treatment, in- 
cluding curettage, inadequate excisions and 
resections, or radiation therapy, with two or 
more recurrences over periods as long as 15 
years. These two forms of osteogenic sarcoma 
thus offer a dramatic contrast in their diverse 
biological patterns, yet in each instance the 
prospect of control of the disease increases in 
direct proportion to the average duration of 
symptoms. Their incidence in the controlled 
and uncontrolled groups is inverse, indicating 
that osteosarcoma has usually metastasized 
before a diagnosis can be made or treatment 
instituted, while fibrosarcoma is more often 
limited to its primary site for long periods. The 
longer duration of symptoms for the controlled 
lesions in both groups represent growth pat- 
terns which are less aggressive than those in 
the incurable patients, with less subjective 
distress producing longer periods of delay. 
The more aggressive neoplasms produce more 
severe symptoms and more striking objective 
signs of abnormality; the patient is thus 
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Fig. 2. Average duration of symptoms in controlled and 
uncontrolled osteogenic sarcoma. 


moved to obtain prompt consultation and 
“early” treatment, and is most apt to die 
early because of early metastases. 

A reasonable sample of patients with chon- 
droblastic sarcoma of bone fails to show any 
difference in symptomatic duration between 
the controlled and uncontrolled lesions. This 
form of bone sarcoma may be as ominous as 
the worst of the osteosarcomas, or as dilatory 
in its local growth as the lowest grade of fibro- 
sarcoma. Thus the incidence of chondrosar- 
coma is almost equal among the 5 year sur- 
vivors and those dying of bone sarcoma. 

Mammary carcinoma. Carcinoma of the 
breast offers one of the most variegated pat- 
terns in human cancer. Some forms are so 
fulminating as to end in death within weeks 
of their recognizable onset. Or a woman may 
survive an untreated lesion for as long as 15 
years. Located by primary site in an accessi- 
ble organ, a target of surgical interest and 
educational efforts for half a century, cancer 
of the breast nevertheless remains the second 
greatest cause of death from cancer among 
women. 

An accurate prognostic index for patients 
with carcinoma of the breast is afforded by 
the stage of the disease as determined by 
histological examination of the surgical speci- 
men following radical mastectomy. Stage I P 
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TABLE III.—MAMMARY CARCINOMA, INCIDENCE 
OF STAGE I P BY KNOWN DURATION OF 
PRIMARY TUMOR 








Stage I P 


Duration per cent 


No. of patients 





1 month or less 53 41 





1-6 months 72 33 





6-12 months 37 38 











More than 12 months 38 23 





indicates disease limited to the breast, and 
II P involvement of axillary lymph nodes. 
This criterion of curability has been employed 
in a review of 240 patients providing the 
necessary data for such a correlation. As 
seen in Table III and Figure 3, the incidence 
of favorable stage I P cases is not significantly 
altered with increasing periods of delay except 
in those groups coming to treatment very 
early and very late. Thus 1 of every 5 
women in this series came to radical mastec- 
tomy 1 month or less after discovery of the 
primary tumor, and of these “early” cases 59 
per cent already had metastases to regional 
nodes. With a duration up to 6 months or an 
average of 3 months, the stage II P cases 
increase negligibly to 67 per cent, while after 
delays of up to 12 months (average 9 months) 
the relative incidence of involved and unin- 
volved axillary nodes is not significantly dif- 
ferent than in the group treated very prompt- 
ly. When the delay exceeds 1 year, in this 
instance for an average of 18 months, the neo- 
plastic process has escaped its primary site in 
77 per cent of patients, but even in this 
group 23 per cent harbor lesions so low in 
growth potential that in this length of time 
peripheral regional dissemination has not oc- 
curred. 

A more objective gauge of early and late 
lesions should be found in accurate recordings 
of the size of the primary neoplasm. Of this 
series of breast carcinoma such measurements 
were available in 199 instances (Table IV, 
Fig. 4). Here again there is a significant dif- 
ference only in those patients treated very 
early and very late, but the range of spatial 
extent of the neoplasm from 1 to 5 centimeters 
is not accompanied by any increase in the in- 
cidence of regional metastases. The variabl= 
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Fig. 3. Mammary carcinoma. Relative incidence of 
stages I P and II P by average known duration of primary 
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biological potential of breast cancer is under- 
scored by the very small and the largest 
lesions. Fifty-six per cent of those tumors 
1 centimeter or less in size had already metas- 
tasized to the axillary nodes, and this group 
included a few lesions which were barely be- 
yond a preinvasive state. At the other end of 
the scale of local growth, 23 per cent of the 
neoplasms more than 5 centimeters in size had 
not yet metastasized, and in this group an 
occasional lesion had infiltrated the entire 
breast. 

In a series of 2,636 patients with mammary 
carcinoma previously reviewed and reported 
in 1942, the average period of delay in coming 
to treatment was 3.08 months for the “‘cured” 
and 4.5 months for the recurrent cases. Of the 
patients with 5 year control of their disease, 
44 per cent came to surgical treatment within 
3 months of first observation of their tumor, 
but 28 per cent delayed for 1 year or more. 

In Table V is an attempt to correlate the 
size of the primary lesion with its stated dur- 
ation, a correlation of space and time. The 
results indicate a broad conformance to in- 
creasing spatial extent with the passage of 
time. The larger tumors of allegedly short dur- 
ation are, in the main, due to faulty observa- 
tion or recollection by the patients. There is, 
however, a significant fraction of patients in 
whom the duration is long and the tumor 
small. 

Gastric carcinoma. The symptomatology of 
gastric cancer is notoriously difficult of evalu- 
ation. Here one must look for a large series of 





MACDONALD: BIOLOGICAL PREDETERMINISM IN HUMAN CANCER 


TABLE IV.—MAMMARY CARCINOMA, RELATION 
OF SIZE OF PRIMARY LESION TO STAGE OF 
DISEASE 








Size of 1° No. of patients| 





1 cm. or less 18 





More than 1 to 3 cm. 95 





More than 3 to 5 cm. 53 











More than 5 cm. 33 





patients, preferably from a single institution, 
where historical data are recorded by protocol. 
Sheer weight of evidence from many patients, 
with some approach to uniform methods in 
recording their history, may level satisfactor- 
ily the vagaries of subjective inaccuracies. 
Such a series of patients, 6,242 in number, has 
been analyzed with respect to duration of 
symptoms by Walters, Gray, and Priestley. 
As seen in Table VI, both resectability and 5 
year survival rates increase progressively and 
significantly with increasing periods of delay 
following the onset of symptoms. A valid ob- 
jection to this paradoxical inverse relation 
between duration and curability is the uncer- 
tainty that the symptom complex in patients 
with long standing complaints is actually con- 
current with the duration of the neoplastic 
process. A pertinent observation which helps 
to resolve this uncertainty is that made by 
Pack and others concerning the anatomical 
extent of the neoplastic process in a patient 
dying of gastric carcinoma. In 20 to 25 per 
cent of autopsied cases the cancer remains 
limited to the stomach, or to the stomach and 
perigastric nodes, and many of these patients 
have had symptoms for years rather than 
months. 

LaDue and associates have reported more 
recently on 1,000 patients in whom the dur- 
ation of symptoms bore no relation to resecta- 
bility. The same conclusion was reached by 
Lahey and Jordan. A direct relation between 
duration of symptoms and percentage re- 
sectability has been noted by Saypol and 
Hinton, and by Lawrence and Kay. 

Carcinoma of colon. Comparable reports 
are available concerning colonic carcinoma. 
In 109 patients surveyed by Brindley, the re- 
sectable and unresectable groups had almost 
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Fig. 4. Mammary carcinoma. Relative percentage of 
stage I P and stage II P cases to average diameter of 
primary neoplasm. 


identical periods of delay, 8.8 and 9.3 months, 
respectively. The size of the primary lesion 
seemed to have little or no influence on prog- 
nosis, for the tumors smaller and larger than 5 
centimeters had lymph node metastases with 
almost equal frequency, or 20 and 27 per cent. 
Actually, the larger local neoplasms had the 
better 5 year cure rate. The presence or degree 
of extramural involvement was of prognostic 
significance, as was the degree of differentia- 
tion, all with grade I lesions surviving, all 
with grade IV lesions dying, before 5 years. 

Dixon analyzed a series of patients surviv- 
ing 5, 10, and 15 years following resection for 
carcinoma of the cecum. In 58 patients, the 
15 year survivors had had preoperative symp- 
toms for an average of 25.5 months, while the 
corresponding figure for 10 year and 5 year 
survivors was only 15 months. In a study of 
118 autopsies on patients dying with car- 
cinoma of the colon at the Los Angeles 
County Hospital, and reported by Harding 
and Hankins, 40 per cent were without me- 
tastases at death. 

Carcinoma of the uterine cervix. This is an 
anatomical site in which prognosis is more de- 
pendent on the gross morphology of the neo- 
plasm than on any other factor, not excluding 
its microscopic appearance. The ulcerative, 
destructive, infiltrating cancers are of ominous 
import, while the extrovertive, space-occupy- 
ing tumors, even though bulky, yield higher 
cure rates. The latter lesions are more apt to 
produce exudate, bleeding, and pressure symp- 
toms reasonably early, due to their intra- 
vaginal extension, while the infiltrating pro- 
cesses may extend deeply into the parametrial 
structures without notable signs of their 





448 


TABLE V.—MAMMARY CARCINOMA, CORRELA- 
TION OF SIZE OF PRIMARY LESION TO 
STATED DURATION IN I99 PATIENTS 


























Per cent distribution by size 

Duration Pee More More More 

pet yy than than than 

I-3 cm.| 3-5 cm.}] 5 cm. 
1 month or less 19 54 15 12 
More than 1-6 mos. 5 55 26 14 
More than 6-12 mos. 6 43 31 20 
More than 12 mos. 5 31 42 22 














presence. This combination of favorable le- 
sions with early symptoms on the one hand, 
and unfavorable processes with delayed warn- 
ings on the other, should produce a situation 
in which early treatment is of considerable 
importance. That this is so is indicated in 
Table VII, based on a group of 225 patients 
seen by us in private practice from 1943 to 
1949. Here is an anatomical form of cancer in 
which the extent of the disease, and hence its 
prospect of control, seems to vary directly 
with increasing periods of delay. Even so, it 
is notable that the largely incurable group 
(stages III and IV) is no greater at 6 months 
than at 1 month or less, while delays up to 12 
months result only in a 17 per cent increase in 
advanced lesions compared to the group with 
delay of 1 month or less. Thus delay in the 
near order of ten times is accompanied by only 
17 per cent greater risk of relative incurabil- 
ity. The patients of this series available for 
determination of end results at 5 years are 122 
in number, and the average delay for the con- 
trolled and uncontrolled groups was 5.2 
months and 8.0 months respectively, again 
indicating the relative importance of early 
treatment. 

In terms of end results, in cancer of the 
uterine cervix, most authors fail to report any 
significant variation with delay up to 1 year 
(Johnston, Hofmann, Gemmel, Frick, Lynch). 
Two authors, for example (Johnston, Gem- 
mel), report 5 year controls which average 21 
per cent for patients treated with a delay of 
less than 6 months, 26 per cent for 6 to 12 
months, and only 5 per cent with delay of 
more than 1 year. In our own experience, the 
patients with stage I or II lesions after more 
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than a year of delay have almost uniformly 
exhibited an extrovertive form of the disease. 


DISCUSSION 


A critical analysis of the doctrine of ‘early 
cancer is curable cancer” is of much more than 
philosophical importance. The general clinical 
attitude toward the treatment of cancer, and, 
indeed, much of the entire effort in cancer con- 
trol, is based on the idea that the only hope 
for the cancer patient lies in prompt treatment 
early in the course of the disease. Conversely, 
the clinician usually has a dim view of effective 
treatment when the symptoms are of long 
duration and the primary lesion is of more 
than moderate extent. In a review of the 
English literature from 1916 to 1947, we dis- 
covered 236 articles which made more than 
passing reference to early treatment, but only 
16 contained data permitting a correlation of 
end results with early treatment. Most of 
these 16 authors failed to establish any sig- 
nificant value for early treatment, and a few 
of them expressed some disbelief of their in- 
ability to do so. Other than these few authors, 
the literature offers many stereotyped allusions 
to the desirability of early treatment and a 
general inclination to explain bad results in 
terms of delayed treatment. 

Present ideas concerning the efficacy of 
cancer therapy are based on a rigid concept of 
an orderly sequence of events in the natural 
history of the disease. The importance as- 
cribed to early treatment generally implies a 
belief that the extent of the process in an 
individual patient is in terms of elapsed time 
since the onset of neoplasia. Even the spatial 
extent of the primary lesion is commonly re- 
garded as an indication of the age of the neo- 
plastic process, with a therapeutic inference 
that the small tumors deserve enthusiastic, 
radical treatment, while with increasing bulk 
of local growth the prospect for clinical con- 
trol becomes proportionately unfavorable. 
This preoccupation with therapeutic seizure of 
time by its neoplastic forelock rests on the as- 
sumption that the cancer is treated most effi- 
ciently during that nebulous period when it is 
yet limited to its site of origin (C-D, Fig. 1). 

The present concept is then, in brief, that 
curable cancer differs from incurable cancer 
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only in respect to the time (or stage) at which 
the disease is treated. Lees and Lees have 
recently stated that “most cancer therapy 
would lose its rationale” if this were not so, 
“but it is doubtful if an objective study of 
published figures would give direct evidence 
that (it is) correct.” The present study largely 
confirms that doubt expressed by these au- 
thors, and indicates the need for a distinct 
alteration in the rationale of cancer therapy, 
the present philosophy of which rests on an 
illogical basis. This is not to imply that 
present techniques of available therapeutic 
methods are in error, but that their applica- 
tion often may be erroneous. 

The undue emphasis on early treatment ig- 
nores the complex biological nature of cancer, 
as well as the wide disparity of behavior of 
the disease in its variable forms and sites of 
origin. Different forms of cancer are entirely 
disparate in their natural history, and even 
the same histologic structure may be of 
variable significance in different hosts. A his- 
tologic structure consistent with that of a 
fully developed melanoma is occasionally seen 
in children, although in such neoplasms clin- 
ically malignant behavior is almost unknown 
until adolescence has been reached. Autopsy 
findings indicate that more than 25 per cent 
of men past 4o years of age harbor dormant 
foci of prostatic adenocarcinoma, yet few of 
them live long enough, or develop the neces- 
sary biological background, to allow such oc- 
cult foci to become invasive and to metasta- 
size. Both of these are examples of a poten- 
tially cancerous process dependent for activa- 
tion upon an altered endogenous chemical en- 
vironment. 

There are recognized exceptions to the gen- 
eral idea that prognosis in cancer is a product 
of its duration and dimension. No one, for 
example, would deny a patient with a bulky 
basal cell carcinoma of cutaneous origin, per- 
haps of 20 years’ duration, his chance of cur- 
ative treatment, for this form of cancer is 
known to be dilatory and without metastatic 
tendencies. Yet the equivalent of this pattern of 
low growth potential, over long periods of 
time, constitutes an appreciable fraction of a 
number of organ specific cancers. Certain 
cancers of the breast of 10 or more years’ dur- 


TABLE VI.—GASTRIC CARCINOMA, RELATION OF 
DELAY INTERVAL TO RESECTABILITY AND 
5 YEAR SURVIVAL 




















Delay interval es sy — 
o-3 months 35.8 20.8 
7-11 months 42.5 23.2 
I-2 years 45.0 27.2 
3-4 years 53-9 38.5 











ation may still be limited to their site of 
origin, even though ulcerated, bulky, and fixed 
to the pectoral fascia. The paradox of a greater 
incidence of resectability and better 5 year 
survival for gastric cancer in patients with 
symptoms of long duration is an indication of 
natural selection at work. Gastric cancer of 
high growth potential is more apt to produce a 
rapidly developing clinical picture in which 
the general effects of its metastatic spread 
may obscure any suggestion of its primary 
site, thus accounting in part for the 4o per 
cent who die misdiagnosed. By contrast, gas- 
tric cancer of low growth potential and a long 
phase of local extension without metastases 
is more likely to result in a symptom complex 
based on mechanical interference with gastric 
motility and emptying, delayed secondary 
cachexia, and a reasonably obvious diagnostic 
problem. By natural selection, then, it seems 
evident that unfavorable gastric cancers kill 
quickly, while the more favorable lesions allow 
a considerable period of local growth and such 
symptoms as may permit diagnosis in oper- 
able and perhaps resectable cases. Thus it 
would seem that surgical effort would be well 
spent on late as well as “‘early”’ cases of gastric 
cancer, attempting to salvage some of the 20 
per cent or more who die with resectable 
lesions. So little do we know of the biology 
of this disease that, in many patients with 
only limited local involvement, the mechanism 
of death is not apparent. 

The degree of space occupation of a primary 
cancer is, in some instances, a better indica- 
tion of its age than is the duration of the signs 
and symptoms it produces; in others, it is of 
little significance. Carcinoma of the uterine 
cervix, from the evidence offered previously, 
faithfully conforms to the idea of an almost 
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TABLE VII.—CARCINOMA OF UTERINE CERVIX, 
RELATION OF DELAY TO STAGE OF DISEASE 
(LEAGUE OF NATIONS CLASSIFICATION) 
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Delay ond | eed | Se 
I mo. or less 43 36 ar 
More than 1-6 mos. 22 59 19 
More than 6-12 mos. 5 47 38 
More than 12 mos. 6 40 54 
arithmetic spatial progression by duration 


with a proportionate diminution in thera- 
peutic salvage. By contrast, there are some 
forms of cancer noted for their incurability 
because of widely disseminated early metas- 
tases, in which the primary lesion rarely at- 
tains any impressive dimensions, and indeed 
may escape entirely clinical detection. Some 
of these are notorious for the frequency with 
which their metastatic involvement is the 
presenting clinical problem, with occult pri- 
mary lesions discoverable by clinical examin- 
ation. Such lesions obviously are endowed 
with an entirely different sort of biological 
potential than are most cancers, a potential 
for peripheral dissemination as exemplified by 
melanoma, nasopharyngeal carcinoma, testi- 
cular neoplasm, renal cortical cancer both 
juvenile and adult, and certain carcinomas of 
the breast and thyroid. In some forms of 
generalized involvement, the sequence of 


events is so contrary to any orderly pattern " 


of local primary cancer with dissemination 
that one may have legitimate doubt that the 
traditional theory of metastasis can account 
for such explosive neoplasia. 

The influence of natural selection rather 
than the time of treatment as a determinant 
of end results is well illustrated in mammary 
carcinoma. From the information in Table 
IV, one can estimate the maximum, theoretical 
salvage under utopian conditions. If every 
woman with carcinoma of the breast came to 
radical mastectomy when the primary lesion 
was 1 centimeter or less in size, or barely 
within the limit of clinical detection, and as- 
suming that the small number of patients so 
recorded here are representative, each 100 
such patients would be divided into 44 stage 
I P and 56 stage II P. Assuming reasonably 
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optimistic 5 year control rates of 80 per cent 
for stage I P and 40 per cent for stage II P, 
35 of the former and 23 of the latter would 
reach the 5 year mark without recurrence or 
metastases, for a total of 58. The same figures 
for a group of 100 women with primary 
lesions within the dimensional range of more 
than 1 to 5 centimeters would produce 36 
without axillary nodal metastases or stage 
I P, 64 stage II P, and 5 year controlled groups 
of 27 and 29 respectively, for a total of 56. 
Granting the hypothetical nature of this sta- 
tistical exercise, based as it is on predicted 
rather than actual end results, it nevertheless 
underscores the overwhelming influence of 
natural selection in the fate of women with 
breast carcinoma. At least, it is apparent 
that by the time a carcinoma of the breast is 
clinically detectable there is an almost 50 per 
cent chance that regional nodal metastases 
are already established. Thus the widespread 
application of treatment in the earliest pos- 
sible phase of this disease will not produce 
more than minor, fractional improvement in 
end results. 
SUMMARY 

The evidence presented here clearly indi- 
cates that the wide range of biological poten- 
tial exhibited by human cancer is determined 
early in the preclinical phase of the disease, 
and probably in the actual inductive phase of 
neoplasia. The inherent growth potential of a 
neoplasm balanced against whatever defensive 
reactions are excited in the host constitute a 
biological complex which determines the nat- 
ural history of the process. When the phase of 
early clinical detection has been reached, the 
growth pattern has already been established, 
and the clinician has to cope with a disease 
of biologically predetermined potentialities. 
There is more than a little evidence indicating 
that such predeterminism reaches back to the 
biological inception of the host, or that neo- 
plastic behavior in the individual is deter- 
mined by genetic principles (Strong). 

To the clinician, apparently early cancer by 
historical and dimensional criteria may be 
biologically late, which is to say incurable. 
Conversely, an appreciable fraction of cancers 
which by clinical standards are late represent 
biologically dilatory processes susceptible of 
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cure. In some forms of cancer natural selec- 
tion allows the hosts bearing less aggressive 
cancer to tolerate less dramatic symptoms 
over a longer period of time and thus come to 
effective treatment late in the disease, while 
individuals with lesions of high growth po- 
tential have died early, with or without treat- 
ment. This superficially paradoxical situation 
seems to obtain in gastric and colonic carci- 
nomas, and in bone sarcoma. In mammary 
carcinoma there is a significant difference in 
prognosis only between those groups treated 
very early and very late; delay from more 
than 1 month to 1 year seems to make little 
difference in end results. Carcinoma of the 
cervix uteri is one form of cancer in which the 
element of time is important, and in which 
delay in the application of treatment is 
attended by a progressive increase in the 
relative number of incurable lesions. 

This sort of evidence is indication for a 
radical change in the clinician’s philosophy of 
cancer therapy. Rigid ideas of prognosis in 
terms of duration and dimension should be 
abandoned in favor of an attempt to evaluate 
the biological potential of a neoplasm in an 
individual host. Tangible factors presently 
available for such an evaluation are admitted- 
ly imperfect, but in some forms of cancer the 
sum of evidence provided in their rate of 
growth and gross and histologic features con- 
stitute reasonably accurate information. In 
other instances, no available criteria, histo- 
logic or otherwise, provide any reliable clues 
to the biological behavior of cancer. In some 
important forms of cancer the histology of the 
neoplasm is of no prognostic value whatever 
as, for example, in colonic carcinoma, where 
the local behavior of the lesion and its absence 
or presence in lymphnodal sites are reliable 
criteria of its potentialities. More exact 
techniques in the assay of growth pattern 
would be almost as valuable as a serologic 
test for early cancer. 

Much of the effort and time expended in 
the radical treatment of cancer is wasted on 
lesions predestined at their biological incep- 
tion to be lethal. Total rather than subtotal 
gastrectomy will add little or no betterment 
in prognosis for a patient whose gastric cancer 
is so vicious that its microscopic, intramural, 
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peripheral spread infiltrates most of the vis- 
cus, even though the visible palpable lesion 
simulates an early, favorable process. Yet 
other patients with bulky tumors may be 
salvaged by even more radical surgery. If a 
drastic increase in the extent of surgical re- 
section in mammary carcinoma could better 
the end results, the exponents of combined 
axillary-supraclavicular node dissection (Sem- 
ken) and of wider skin excision with routine 
skin grafting (Haagensen) should have 
achieved notable success. That they have 
failed to do so is evidence of biological pre- 
determinism in cancer of the breast, in which 
the presence of disease beyond the limits of 
the conventional procedure, either cutaneous 
or lymphnodal, is simply evidence of almost 
inevitable dissemination to more remote sites. 

Extreme variations in biological behavior of 
cancer require equally diverse interpretations 
of therapeutic end results. The conventional 
5 year yardstick is an adequate measure in 
some instances, entirely inadequate in others, 
and overly exacting in a few cancers. The 
legitimacy of the expression “‘cured cancer” 
is also selective; some forms of cancer may 
only be referred to properly as “controlled,” 
while in others the idea of “‘cure”’ is entirely 
valid. 

Certain phases of current efforts in cancer 
control, when related. to the variable biology 
of this group of disparate diseases, become of 
questionable value. Even if the personnel and 
facilities for periodic mass screening were avail- 
able, little improvement in end results would 
be achieved for the forms of cancer reviewed 
here, except in the instance of cancer of the 
uterine cervix. Other forms of cancer may 
also prove to be more controllable when the 
disease is at least spatially early, but to no 
small extent the doctrine of synonymy of 
“early” treatment and curability should be 
recognized for the shibboleth which it is. 


CONCLUSIONS 


The behavior of a neoplasm in an individual 
host is an expression of a biological potential 
established during the inductive phase of neo- 
plasia. The factors determining the inherent 
potential of a given neoplasm for growth and 
dissemination are probably genetic. Thus the 
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balance of power between neoplastic and re- 
active influences in the host have been estab- 
lished in the preclinical phase of the process, 
and in a clinical sense this concept may be 
expressed as that of biological predeterminism. 
Rigid ideas of therapeutic measures and 
prognosis in terms of duration and dimension 
of neoplasia should be abandoned in favor of a 
search for more accurate criteria of the diverse 
biological potentialities in human cancer. 
Such indications of growth potential as are 
presently available should be applied with the 
intent of affording curative measures for many 
patients commonly regarded as presenting 
“late,” and therefore incurable, cancer. 
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THE VALVES OF THE EXTERNAL ILIAC, FEMORAL, AND 


UPPER THIRD OF THE POPLITEAL VEINS 


T. POWELL, M.B., and R. B. LYNN, M.D., F.R.C.S., London, England 


EFICIENCY of the valves in the 
deep veins of the leg is a well- 
recognized cause of the syndrome 
known as the “‘postphlebitic state,” 

and operative treatment for its alleviation is 
based on clinical and phlebographic evidence 
of valvular incompetence (1, 2, 4,11). Stand- 
ard textbooks of anatomy contain relatively 
little detailed information on the normal 
anatomy of these valves but study of the 
literature reveals several pertinent anatomi- 
cal facts (6, 7, 9, 10, 12, 13). 

In an investigation of the main deep veins 
of the legs, 27 subjects have been dissected 
at postmortem examination; stillborn fetuses 
and adults up to the age of 84 years were 
among the subjects studied. The veins were 
opened and the number, situation, and 
appearance of the valves in the external iliac, 
femoral, and upper third of the popliteal 
veins were noted and recorded (Table I). 
The junction of deep and superficial femoral 
veins was used asa landmark for measurement. 


ANATOMICAL FINDINGS (FIG. I) 


Valves were present in the external iliac 
vein in 33 per cent of limbs, in the common 
femoral in 72 per cent, in the superficial 
femoral in 100 per cent, and in the upper 
third of the popliteal vein in 96 per cent. 
Only 1 valve was found in each of the ex- 
ternal iliac veins, and with but 2 exceptions 
(in which 2 valves were present) only a single 
valve was found in each common femoral 
vein examined. The superficial femoral vein 
contained from 1 to 4 valves (1 in 10 per 
cent; 2 in 33 per cent; 3 or more in 57 per 
cent). The popliteal vein, above the level 
of the knee joint, contained a single valve 
at its upper end. 

Generally the two limbs were equally 
valved but sometimes there was great varia- 
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tion in the number of valves in the two limbs 
of a single subject; occasionally 3 valves were 
present on one side with 7 on the other. 
There was no significant difference in the 
number of valves present in the two sexes 
(an average of 4.7 in 28 limbs in males and 
4.3 in 26 limbs of females) and there was no 
significant variation in the number of valves 
with age. 

The situation of the valve in the external 
iliac vein was, almost without exception, just 
distal to the junction with the internal iliac 
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Fig. 1. Percentage of valves present: external iliac, 33 
per cent; common femoral, 72 per cent; superficial femoral, 
100 per cent; upper third of poplitial vein, 96 per cent. 
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TABLE I.—DISTRIBUTION AS TO AGE OF VALVES 
OF DEEP VEINS OF LEG IN 27 SUBJECTS 
STUDIED 





Age (years) ae 45-60 | 60-75 


75 
No. of limbs 6 4 2 2 14 14 12 








me Right 4.0 5.0 6.0 5.0 5.0 3-7 4:3 
0. 





























valves | Left 3-3 6.0 4.0 5.0 4:7 4.3 5.0 





vein. The valve in the common femoral vein 
was situated constantly at the level of the 
inguinal ligament. When single valves alone 
were present in the common femoral vein of 
both limbs of a subject they were similarly 
situated on both sides although their distance 
above the superficial femoral vein varied 
considerably in different subjects (1.0 cm. in 
fetus to 7.0 cm. in adult, Table IT, column 3. 
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Valves were absent in the common femoral 
veins of 3 subjects and in both the external 
iliac and common femoral veins in 10 limbs. 

The most constantly situated valve in the 
superficial femoral vein was just distal to 
the junction with the deep femoral vein and 
was present in over 93 per cent of the limbs 
examined. Distal to this constant valve a 
further single valve was found in 18 limbs 
while in 5 limbs no other valves were present. 
Additional valves, when present, were most 
commonly situated 4 to 7 centimeters, or 7 
to 10 centimeters from the deep femoral vein 
(Table II, column 5). When several valves 
were present in the superficial femoral veins 
of both limbs of a single subject they were 
situated at approximately the same distance 
below the deep femoral vein. 


TABLE II.—THE NUMBER AND SITE OF VALVES IN THE FEMORAL TRUNKS OF 12 SUBJECTS 
SHOWING THE MARKED VARIATION FOUND 








Common femoral 
valve: distance 


Superficial 
above junction of 


femoral 


Distance of additional valves in superficial femoral vein below junction of 


deep and superficial femoral veins 





deep and superficial valve 


femoral veins—cm. 


Within 3.0 cm. 


4.0 to 7.0 cm. 7.0 to 10.0 cm. Over 10.0 cm. 





4.0 Present 


7.0 





4:5 Present 


5.0 8.0 





7.0 Present 


5-5 





6.5 Present 





6.0 Present 





6.0 Present 





7.0 Present 





7.0 Absent 





6.0 Present 





6.0 Present 





6.5 Present 





7.0 Present 





4.0 Absent 





4.0 Present 





5.5 Present 





4:5 Present 





5-5 Present 





6.5 Present 





Absent Present 





Absent Present 





Absent Present 





Absent Present 





7.0 Present 

















all a a a a a i ie ce ee ce ee ce ee ce ee a ce a ce 


Absent Present 
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The site of the valve in the upper third of 
the popliteal vein was constant and just 
distal to the adductor hiatus. 

The valves were bicuspid in most cases but 
an occasional tricuspid valve was found. 
Macroscopic degenerative changes were seen 
in the valves of approximately ro per cent 
of limbs and as might be expected these 
findings were more frequent in the older 
subjects. Sometimes the valves were repre- 
sented by only a thin ridge on the vein wall. 


DISCUSSION 


The dissections have confirmed that the 
accounts of other investigators, if taken to- 
gether, fairly represent fact. However, the 
suggestion that there is a progressive reduc- 
tion in the number of valves with age has 
not been borne out by our dissections for we 
have found marked variation in the number 
of the valves in the deep veins of the fetus 
and the adult. 

An appreciation of the variability both in 
number and in site of the valves of the deep 
veins is of importance for the correct inter- 
pretation of phlebograms. The radio-opaque 
dye may be forced past a single competent 
valve and may produce a false picture of 
deep venous incompetency. 

Absence of valves between the heart and 
the long saphenous vein predisposes to the 
development of superficial varicosities while 
deficiency or absence of valves in the exter- 
nal iliac and common femoral veins may 
result in excessive strain on the remaining 
deep valves. Incompetency or varicosity may 
develop in the deep venous system of such 
subjects and may account for the occurrence 
of deep venous insufficiency in patients giv- 
ing no history of thrombophlebitis (2). 


SUMMARY 


The valves of the deep veins of the legs 
have been studied in 27 cadavers. Male and 
female fetuses and adults were examined. 


The number of valves in the deep veins 
of the legs varied greatly not only in differ- 
ent subjects but also in the two legs of a 
single subject. 

The significance of the detailed anatomi- 
cal findings have been applied to the inter- 
pretation of phlebograms. 

Reference is made to the possible relation 
of valvular deficiency and the development 
of varicosities and incompetency of the super- 
ficial and deep venous system. 
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TRANSPOSITION OF A COLON SEGMENT AS A GASTRIC 
RESERVOIR AFTER TOTAL GASTRECTOMY 


C. MARSHALL LEE, JR., M.D., F.A.C.S., Cincinnati, Ohio 


LTHOUGH the first successful total 
gastrectomy was performed 53 years 
ago (Schlatter, 1897), the operation 
has not been widely accepted until 

quite recently. The reasons for this reluctance 
on the part of surgeons are too well known to 
require review in this communication. Suffice 
it to say that there is now general agreement 
on the concept that less than radical total 
gastrectomy in carcinoma of the stomach 
represents inadequate surgery and is not con- 
sistent with the principles of cancer surgery in 
other regions. An important body of surgical 
opinion now favors the use of total gastrec- 
tomy in all cases of gastric cancer (2, 9, 10, 
12, 14, 16, 17, 19). The operative mortality 
and the 3 year survival rates have improved 
to the point where unfavorable statistics in 
these categories are no longer as formidable 
as they were Io years ago. 

Nevertheless, the operative risk, the oper- 
ability and salvage rates, and the physiological 
disturbances incident to total removal of the 
stomach are of great significance to the indi- 
vidual patient. To the man who has had a 
total gastrectomy, the sequelae assume greater 
importance the longer he survives. It is true 
that a good many patients make the adjust- 
ment to complete absence of a gastric reser- 
voir astonishingly well. But the number who 
do not make such an adjustment is distress- 
ingly large. Quite recently the subject came 
up in a luncheon table conversation with a 
physician who had watched a near relative 
“slowly starve to death” although free of 
cancer, after total gastrectomy. This physi- 
cian, a bacteriologist, was strongly of the 
opinion that the operation had not been worth 
while. A review of the records of patients 
undergoing total gastrectomy in this clinic in 
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the past 10 years reveals a discouragingly high 
proportion of severe nutritional problems 
among those who have survived more than 6 
months. One such patient, whose gastric 
ulcer proved to be benign after total gastrec- 
tomy under a diagnosis of carcinoma, survived 
for nearly 3 years of slow starvation and died 
in the Chronic Disease Hospital of cachexia, 
although he never had had cancer. 

A review of recently published reports from 
major clinics in the United States on follow-up 
studies of large groups of totally gastrecto- 
mized patients shows a steady improvement 
in mortality statistics and 3 year survival 
rates, but there is a tendency to minimize the 
unfavorable physiological effects in the surviv- 
ing patients. The occasional patient who has 
made a satisfactory adjustment is enthusias- 
tically pointed out, but nearly all reports 
include comments similar to the following: “A 
majority of patients have gained weight after 
the operation but . . . very few of them have 
made a gain equal to the weight loss prior to 
operation” (19). “While a few patients under- 
going total gastrectomy may gain a little 
weight, their usual failure to do this is a com- 
mon complaint” (15). ‘‘Gastrectomized pa- 
tients present problems associated with ade- 
quate intake and absorption of food, some- 
times persisting for months after operation, 
which at present prevent the recommendation 
of the procedure as the operation of choice for 
all malignant tumors of the stomach which 
are amenable to surgical treatment” (11). 

The late effects of total gastrectomy may 
be summarized briefly as follows: 

The chemistry of digestion is not severely 
disturbed, and when such deficiency is signif- 
icant, it is usually chemically correctible. 
The trypsin of the pancreas and erepsin of 
the small intestine seem to remain adequate 
for protein digestion. Even under normal 
conditions gastric lipase is a weak fat splitting 
enzyme and plays a minor part in the diges- 
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tive process. Although some totally gastrec- 
tomized patients have difficulty with steator- 
rhea and diarrhea (15), this seems to be the 
result of too rapid passage of food through the 
jejunum and to represent a mechanical rather 
than a chemical problem. Vitamin A absorp- 
tion is said to be delayed but adequate. At 
any rate, it appears that fat absorption is 
adequate on a reduced fat intake, and thus 
this also represents, in part at least, a me- 
chanical problem. The same is true of carbo- 
hydrate metabolism. The so-called “dumping 
syndrome”’ seems to be the result of a rapidly 
developing but transitory hyperglycemia due 
to rapid absorption, followed by a hypogly- 
cemia when the pancreas is overstimulated by 
sudden deposition of food into small bowel. 

The only serious nutritional defect following 
total gastrectomy that is not directly related 
to the mechanical deficiency is that of hema- 
topoiesis. In the early months following the 
operation an iron-deficiency type of anemia is 
common, since the lack of hydrochloric acid 
prevents the conversion of ingested ferric iron 
into absorbable ferrous iron. This anemia can 
be controlled by the oral intake of hydro- 
chloric acid or ferrous iron or both. Although 
Farris and his associates concluded on the 
basis of 2 year follow-ups that megaloblastic 
anemia does not occur, it has been shown by 
others that an anemia, virtually identical with 
pernicious anemia, does develop in patients 
who survive long enough. Such anemias usu- 
ally do not appear until 2 or more years after 
total gastrectomy, although the reason for the 
delay remains unexplained. This type of 
anemia can be controlled with liver therapy, 
reticulogen, and the like. 

It becomes apparent that the actual physi- 
cal absence of a gastric reservoir constitutes 
the most important single factor in the dis- 
ability of totally gastrectomized patients, and 
the solution of this mechanical problem might 
remove one of the greatest deterrents to the 
wider adoption of the operation. The salvage 
rate in gastric carcinoma might thus be sub- 
stantially increased without sacrificing the 
physical well-being and happiness of the indi- 
vidual who is fortunate enough to be cured of 
his cancer. It is with this phase of the prob- 
lem that the present study is concerned. 


RATIONALE OF THE PROCEDURE 


Various devices have been employed to 
overcome the mechanical defects associated 
with direct esophagojejunostomy. The so- 
called “Braun anastomosis” or enteroenteros- 
tomy is almost universally used to divert the 
flow of bile into the bowel at a point below the 
esophagojejunal junction. In spite of this, 
postprandial “burning” discomfort apparently 
associated with the regurgitation of bile and 
pancreatic juice into the lower esophagus is a 
common complaint. 

With regard to the construction of a res- 
ervoir to replace the stomach, an ingenious 
procedure was described by Hoffmann 25 
years ago, in which a gastric reservoir was 
constructed by uniting both arms of the 
jejunal loop, according to the principle of the 
Finney pyloroplasty. A hollow viscus with 
nearly twice the diameter of the jejunum was 
thus produced. Hoffmann’s contribution was 
not widely recognized, for the procedure was 
again described in 1949 as a new and original 
technique (20). 

In our laboratory a new approach to the 
problem was suggested by Rubin’s work on 
the construction of an artificial urinary blad- 
der from a segment of sigmoid colon. At the 
time these studies were begun, it was believed 
that the application of this principle to gastric 
surgery was without precedent. Several 
months after the work was started, it came 
to our attention that a similar principle has 
been used by Hunnicutt without preliminary 
experimental study, and on the basis of au- 
topsy room investigation. To date, Hunnicutt 
has performed 4 such operations in human 
patients but has not yet reported them. Of 
these, 1 died from a leak in the anastomosis to 
the esophagus, 2 died of recurrent carcinoma, 
and 1 is alive and in robust health (6). 

The rationale for the operation as conceived 
in this study is based on the following: 

1. If a functionally adequate gastric res- 
ervoir could be devised to replace the totally 
removed stomach, one of the major objections 
to adequate surgery in gastric carcinoma 
would be removed. 

2. The right colon is large enough, in the 
human subject, to act as an adequate reser- 
voir. 
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Anastemosis 
magna of 


Riolan 


Fig. 1. Drawing of the blood supply to the human 


terminal ileum and large bowel. It is apparent that either 
the right colon or the transverse colon may be isolated from 
the rest of the bowel with intact circulation. The dotted 
lines indicate the sites of resection when the right colon is 
used. 


3. The right colon and terminal ileum con- 
stitute an anatomical unit with respect to 
circulation and lymphatic drainage, the elim- 
ination of which from the intestinal tract can 
be accomplished without ill effect. This unit 
is not involved even in extensive locally in- 
vasive gastric carcinoma; it lies outside the 
regional lymphatic drainage of the stomach. 

4. The right colon has excellent powers of 
water absorption and adequate peristaltic 
activity. 

5. The ileum and esophagus are sufficiently 
compatible in size to make employment of a 
segment of terminal ileum as an extension of 
the esophagus feasible. 

6. The ileocecal valve can function as 
effectively as the esophagogastric cardia in 
preventing the regurgitation of bile and pan- 
creatic juice into the lower esophagus. 

7. At the age level when gastric carcinoma 
is likely to occur, gastric acidity is normally 
low and any deficiency is easily corrected by 
supplemental oral acid intake. 

8. Megaloblastic anemia can be controlled 
by substitution therapy, as has been shown 
in cases of total gastrectomy in which no 
replacement reservoir is provided. 

In considering the anatomical aspects of the 
matter (Fig. 1) the transverse colon might at 


Fig. 2. Drawings from the dog showing: a, left, the sites 
of the transection when the terminal ileum is included, and, 
b, right, the completed operation. An end-to-side anasto- 
mosis has been done and. the cecal appendage is intact. In 
man the esophagus and ileum are nearer the same caliber 
and end-to-end anastomosis is done. 


first appear to be a more suitable segment for 
transposition. In the human subject the in- 
trinsic circulation of the transverse colon is 
adequate. In the dog, however, a fact which 
has been confirmed in a series of 4 operations, 
the left colic artery is often so small that most 
of the blood supply of the left colon is derived 
from the middle colic artery via the anasto- 
mosis magna of Riolan. When the transverse 
colon with the middle colic vessels is removed, 
the left colon may become gangrenous. More- 
over, in the human being, the transverse colon 
and mesocolon are so often invaded by gastric 
carcinoma that they may have to be removed 
to effect complete extirpation of the lesion. 
The right colon and terminal ileum can be 
mobilized, with their blood supply intact, 
sufficiently to permit swinging them up to the 
position normally occupied by the stomach, 
without undue strain and without torsion 
occlusion of the venous return. In the human 
subject, employment of a short segment of 
terminal ileum permits a direct end-to-end 
anastomosis between esophagus and ileum, 
and the ileocecal valve will prevent regurgita- 
tion of food and digestive juices. The ileal 
segment also substantially reduces the length 
of the arc through which the colon must be 
swung. If for any reason the use of the ter- 
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TABLE I.—TRANSPOSITION OF A COLON SEGMENT AS A GASTRIC RESERVOIR 
AFTER TOTAL GASTRECTOMY 








Date of 


Dog : 
No. | operation Operation 


Length of 
survival 


Died 


(date) Cause of death 





674 5-20-49 | Transverse colon 1 stage 


5-22-49 | Ischemia left colon 2 days 





679 6-10-49 | Transverse colon 1 stage 


6-14-49 | Ischemia left colon 4 days 





685 9-30-49 | Transverse colon 1 stage 


9-30-49 | Ischemia left colon 6 hours 





690 1o- 7-49 | Transverse colon 1 stage 


10- 9-49 | Ischemia left colon 2 days 





10-28-49 | 1st stage right colon 


11— 2-49 | Leak ileotransverse (hair) 4 days 





II— 4-49 | One stage right colon 





11— 8-49 | Shock? Dehydration? 4 days 





11-11-49 | One stage right colon 





11-15-49 | Leak esoph. anast. (hair) 3 days 





11-18-49 | One stage right colon 





11-25-49 | One stage right colon 


11-22-49 





Leak esoph. anast. (hair) 4 days 


Shock? Dehydration? 





11-28-49 3 days 











12-16-49\| Two stage right colon 
I-I3-50) 





1-14-50 | Shock 1 day 





12-23-49 | 1st stage right colon 


12-25-49 | Obstruction—kink 2 days 





12-30-49\| Two stage right colon 
1-20-50; 


Shock 1 day 





1- 6-50)\ 
1-27-50 


Two stage right colon 


(S)TA Shock 1 day 





2-10-50 | One stage right colon, glucose and saline 


(S)TA Shock 1 day 





2-27-50 | One stage right colon, glucose and saline 


(S)TA Shock 4 hours 





3- 3-50 | One stage right colon, glucose and saline 


(S)TA Shock 2 hours 








3-10-50 | One stage right colon 


(B1)(S)TA Obstruction int. hernia 14 days 





3-24-50 | One stage right colon 


(BI)(S)TA Leak esoph. anast. (hair) 2 days 





3-31-50 | One stage right colon 


(BI)(S)TA 4- 4-50 | Leak ileoiransverse (hair) | 4 days 





4- 7-50 | One stage right colon 


(BI)(S)TA Leak esoph. anast. 


Too large food bolus 


4-23-50 
16 days 





832 4-14-50 | One stage right colon 


(B1)(S)TA 4-15-50 | Shock 1 day 





841 4-21-50 | One stage right colon 


(B1)(S)TA 4-24-50 | Leak esoph. anast. (hair) 3 days 





863 5-19-50 | One stage right colon 











(BI)(E) A 6-21-50 | Empyema left chest. Cause? 


All anastomoses intact 











33 days 





E, End-to-end anastomosis at esophagus 
S, End-to-side anastomosis at esophagus 


minal ileum is undesirable, our studies in the 
dog indicate that sufficient mobilization can 
be effected to permit direct anastomosis be- 
tween right colon and esophagus. 


TECHNIQUE OF OPERATION 


Actually the dog presents many disadvan- 
tageous anatomical and physiologic patterns 
not present in man and the procedure is 
fraught with greater difficulties in the exper- 
imental animal than it is in the human sub- 
ject. These can be better understood with the 
technique of the operation clearly in mind. 

The incision is a matter of convenience. In 
man a combined thoracoabdominal approach 
offers excellent exposure, especially when 
dealing with high lesions requiring resection 


A, Abdominal approach 
TA, Thoracoabdominal approach 


of part of the esophagus. In the dog, the 
configuration of the thoracic cage is such that 
a sharp promontory of ribs interferes with the 
approach and after employing both incisions 
it has been found that a long abdominal in- 
cision is most convenient in the dog, and is 
better tolerated. An abdominal approach is 
perfectly feasible in man for those who 
prefer it, in lesions not involving the cardia. 

Total gastrectomy is performed in the usual 
manner leaving the stomach attached to the 
esophagus for better control during the actual 
anastomosis. In the experiments, the spleen 
was not removed since this feature of radical 
gastrectomy was not essential to the study. 

The right colon is completely mobilized by 
dissection of the plane between the right 
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Fig. 3. Photographs of the specimen from dog No. 863 who survived for’ 33 days. 
In the upper photograph of the unopened specimen, the right colon is seen interposed 
between stomach and duodenum. The duodenum is identified by the attached pan- 
creas. The lower photograph shows the opened specimen. In both photographs it is 
seen that the right colon segment is only 10 centimeters long. This, together with its 
— caliber, makes it an inadequate replacement for the comparatively large stomach 
of the dog. 


mesocolon and the primitive parietal perito- 
neum. In the dog, of course, this involves 
much less dissection than it does in man. The 
ileum is then transected between clamps at a 
point about 3 to 4 inches from the ileocecal 
valve, and the proximal end is turned in. For 
technical reasons to be elaborated upon later, 
an alternative procedure more useful in the 
dog is to remove the distal segment of ileum 
and the cecal appendage entirely, so that only 
the right colon itself is used as the transplant. 

A point on the transverse colon distal to the 
hepatic flexure is then selected just to the 
right of the middle colic artery and the colon 
is divided between clamps. The distal stump 
of transverse colon is turned in and the right 
colon is now free with clamps on each cut end. 
To restore intestinal continuity, a side-to-side 
or end-to-side anastomosis is constructed be- 
tween the proximal ileum and the transverse 
colon, though this step is done last to mini- 
mize contamination. The distal stump of 
right colon is turned to the right and a direct 


end-to-end anastomosis with the duodenal 
stump is effected. The proximal end of the 
right colon is now swung upward through an 
arc of nearly 180 degrees and the terminal 
ileum or proximal right colon, as the case may 
be, is anastomosed directly to the esophagus. 
The stomach is detached after the posterior 
suture lines have been placed. A two layer 
anastomosis is used. With upward traction 
on the still attached stomach a posterior row 
of interrupted No. ooo silk sutures is put in. 
The esophagus just proximal to the cardia is 
then incised and an inner posterior row of 
continuous No. ooo catgut is applied. The 
anterior wall of the juxtagastric esophagus is 
then divided, and the stomach is removed. 
The posterior catgut layer is extended along 
the anterior surface of the anastomosis using 
a Connell suture. The anterior suture line is 
then reinforced with a layer of Halsted mat- 
tress sutures of No. ooo silk. 

The right colon is now lying in the anatom- 
ical position of the stomach. In the dog, when 
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the stump of terminal ileum is used, an end-to- 
side esophagoileostomy is done because of the 
marked disproportion between the esophagus 
and the ileum (Figs. 2a and 2b). When the 
right colon alone is used, an end-to-end anas- 
tomosis between esophagus and colon makes 
a more physiological union. The entire oper- 
ation in the dog requires 3 to 3% hours. In 
the human patient the radical gastrectomy in 
the presence of cancer takes longer, but the 
transposition of the right colon adds only 
about an hour or less to the operating time. 

The operation is too formidable to be per- 
formed in dogs without supportive therapy. 
The rigorous preparation of the stomach and 
bowel, to be described later, coupled with the 
magnitude of the surgical procedure, espe- 
cially when the combined thoracoabdominal 
approach was used, proved to be too much for 
the animals, though large dogs averaging 35 
to 40 pounds in weight were used throughout. 
Even when the procedure was divided into 
two stages, with a 2 week interval between 
operations, the second stage proved to be too 
great a strain on the animal’s reserves. Intra- 
venous glucose and saline during and after the 
operation proved inadequate; in last 7 dogs, 
whole blood transfusions, obtained from 
other dogs, enabled all but 1 to withstand 
the one stage operation without difficulty. 

As previously indicated, the dog presents 
many anatomical and physiological charac- 
teristics which make it a difficult subject for 
this type of experimental procedure. For 
example in this animal the lower ileum and 
colon are much smaller, in relative proportion 
to the stomach and esophagus, than they are 
in man. The ileum in the dog is much too 
small for direct end-to-end anastomosis with 
the esophagus, and an end-to-side procedure 
must be employed in most cases. For this 
reason, direct anastomosis between esophagus 
and colon with removal of the terminal ileum 
and cecal appendage is more effective. In 
man, the esophagus and ileum are nearly the 
same size and the ileocecal valve is not an 
obstacle to liquid or well masticated solid food. 
A short segment of terminal ileum is useful for 
reasons already indicated. 

The greatest single difficulty with dogs has 
been their habit of licking themselves, so that 






Inverted stump 
of appendix 


Fig. 4. Drawing showing the new gastric reservoir after 
transposition and completion of the ileotransverse colos- 
tomy. The similarity in configuration, position, and 
anatomical relationships to that of the normal stomach is 
apparent. Comparison of this drawing with the photograph 
in Figure 6 indicates the adequacy of the reservoir from 
the standpoint of capacity. 


the bowel is constantly filled with hair. Every 
possible effort was made to clean the bowel 
and prevent the further ingestion of hair. In 
addition to sulfasuccidine preparation, the 
animals were starved for 48 hours preopera- 
tively and given castor oil and cleansing 
enemas on 2 consecutive days before opera- 
tion. In spite of this the colon always con- 
tained large amounts of hair. Furthermore, 
the licking process was always resumed within 
24 hours after operation, even with the animal 
muzzled. In the lower intestinal tract where 
the hair is mixed with feces and digestive 
juices, it does not present much of a problem. 
No trouble was encountered at the newly con- 
structed “pylorus” and only twice at the 
ileotransverse colostomy. But at the suture 
line between the proximal colon and the 
esophagus, the hair still present in the right 
colon and that ingested postoperatively, being 
mixed only with saliva, tended to insinuate 
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Fig. 5. Photographs taken on eleventh postoperative 
day, immediately after removal of the wire stay sutures. 
The patient had been ambulatory since second postoperative 
day. The satisfactory healing of wound is demonstrated. 


itself between the sutures, with abscess and 
then a blow-out. 

If feeding was deferred too long, even with 
parenteral glucose, saline, blood, and vita- 
mins, the animals would lose weight rather 
rapidly. A 38 to 40 pound dog, losing 8 to 10 
pounds or 20 to 25 per cent of his body 
weight, falls victim to peritonitis from hair 
penetration or sepsis from other causes and 
the difficulty of maintaining nutrition to the 
point of survival is very great. An important 
factor in this problem is the fact that the colon 
of the dog is so much smaller and shorter, in 
proportion to the stomach, than it is in man. 
The entire canine right colon is too small to 
constitute an effective reservoir to replace the 
very large stomach. 


RESULTS IN EXPERIMENTAL ANIMALS 


With these mitigating features in mind, the 
results of our operations on experimental 
animals are not as poor as they might at first 
appear to be (Table I). 

The first 4 dogs had transplants of the 
transverse colon and succumbed to ischemia 
of the left colon. Three of the next 4 developed 
leaks at one of the anastomoses from ingested 
hair. All but 1 of the next 8 died of shock. 
In dog No. 747 (11th in the series) there was 
an obstructive kink in the bowel. It should 
be noted that the first 16 dogs received either 





Fig. 6. Spot film taken after the first swallows of barium 
on the fourteenth postoperative day. The gross anatomical 
similarity to the normal stomach and the adequate capac- 
ity are demonstrated. 


no supportive therapy or only glucose and 
saline. The last 7 dogs received whole blood 
and all but 1 withstood the one stage opera- 
tion very well. The single exception was a 
smaller animal whose poor condition when 
received from the dealer should have pre- 
vented his selection for the procedure. 

The remaining 6 tolerated the operation 
very well and appeared alert and comfortable 
the day after surgery. Three of them survived 
for 2 weeks or more. Dog No. 788 (17th in the 
series) was doing well with a good food and 
fluid intake and regular bowel movements 
until his 13th postoperative day. He then 
began to vomit and expired the following day. 
Autopsy showed an internal hernia behind the 
segment of ileum employed as the esophageal 
extension. This had not been adequately 
attached to the posterior parietal peritoneum. 
Dog No. 825 (20th in the series) also did very 
well, but through an error on the part of the 
caretaker was given a feeding of regular dog 
food on his 15th postoperative day. This was 
gulped down in a characteristic manner and 
resulted in a breakdown in the esophagoileal 
anastomosis, with death on the following day. 
Dog No. 863 (23rd in the series) did excep- 
tionally well. His operation had included 


direct end-to-end anastomosis of esophagus to 
proximal right colon after resection of the 
terminal ileum and cecal appendage, thus 
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Fig. 7. a, left, Anteroposterior film of the upper gastro- 
intestinal series made on the fourteenth postoperative day. 
This was taken about 5 minutes after ingestion of the 
barium, some of which can be seen in the jejunum. Peri- 


eliminating the ileocecal valve. He lost 6% 
pounds during the first 16 postoperative days 
and then as his diet was increased, began to 
gain weight quite rapidly. The early diarrhea 
incident to ileotransverse colostomy subsided 
and he had only 2 to 3 normal stools a day. 
His appetite was good and he ran about the 
enclosure in quite a normal manner. On the 
31st postoperative day, he began to appear ill 
and succumbed on the 33rd day. Autopsy 
revealed a left empyema thoracis, the origin 
of which was not determined. The operation 
had been done by the abdominal route (with- 
out entering the chest) so that the wound was 
not the source of the infection. All of his 
anastomoses were in good order (Fig. 3), and 
although the colon segment in the dog is too 
small to be of much actual value as a reservoir, 
it appeared to have been functioning well 
within the limits of its size. 

Thus, after eliminating the animals in which 
the transverse colon was transplanted, the 
right colon transposition was performed on 19 
animals. Of these, 8 died in shock before 
adequate supportive measures were instituted. 
Of the 11 dogs remaining, 6 succumbed to 


staltic patterns in the new reservoir can be seen. b, 
Lateral projection taken immediately after a. Barium 
can be seen entering the duodenum from the well filled 
gastric reservoir. 


leaks due to the presence of ingested hair. Of 
the other 5, there were 2 deaths due to ob- 
struction and 3 survivals for 14 days or longer 
as recorded previously. Thus in no case of 
right colon transposition was death due to 
circulatory embarrassment as a result of rotat- 
ing the right colon and implanting it in the 
position of the normal stomach. 


RESULTS IN MAN 


At first glance, the results in animals and 
the difficulties outlined might appear to ob- 
viate the very purpose for which the experi- 
ments were undertaken, namely, the main- 
tenance of nutrition in the totally gastrec- 
tomized patient. Actually such is not the 
case. These experiments were designed to 
test the technical feasibility of the procedure 
and to determine the adequacy of circulation 
and viability of the transposed segments. 

Supportive therapy before, during, and 
after operation can be much more effectively 
administered in human patients than in dogs. 
Anesthesia is much better controlled. The 
stomach and bowel can be effectively cleansed 
and ingested hair is not a problem. The diet 
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during the first 2 to 3 weeks can be more 
adequate since the amount and quality can be 
controlled and adequate mastication can be 
insisted upon. The human right colon is large 
enough, in caliber and length, to constitute a 
really adequate replacement for the stomach 
as a food reservoir. 

As has been shown, the transverse colon 
may be unsuitable both because of its ana- 
tomical location with respect to cancer of the 
stomach and because in the dog (though not 
in man) the left colon often does not survive 
the withdrawal of the middle colic circulation. 
Although further work on transposition of the 
transverse colon was abandoned for this 
reason, its possibilities in the human subject 
should not be entirely dismissed. The right 
colon has advantages far outweighing those of 
the transverse colon as a transposed gastric 
reservoir. But should the occasion arise in a 
human patient with an early lesser curvature 
lesion without involvement of the transverse 
colon or mesocolon, use of a transverse colon 
segment may be technically easier and would 
be entirely feasible, since the left colic and 
inferior mesenteric arteries are much more 
adequate in man than they are in the dog. It 
must be remembered that if the transverse 
colon or its mesentery are invaded by cancer, 
this segment can be removed and an ileo- 
descending colostomy performed with trans- 
position of the uninvolved right colon. 

With experimental support for the belief 
that a right colon segment can be transposed 
to replace the stomach without impairment of 
the circulation in any of the transposed com- 
ponents, the procedure was then undertaken 
in human patients. 

The first 3 cases encountered proved to be 
inoperable and the proposed operation was 
not undertaken. A suitable case was found on 
October 5, 1950.! The patient was a 53 year 
old man who had a large carcinoma involving 
the greater curvature and posterior surface in 
the region of the spleen. The operation was 
done through an inverted T incision such as is 
employed by Ransom, with very satisfactory 


1Since this manuscript was submitted for publication the opera- 
tion has been performed on 2 more patients. In 1, Ransom’s in- 
cision was again used and in the second the approach was through 
a combined thoracoabdominal incision. Both patients withstood 
the operation well and their early results are as good as those in 
the case here described. 


exposure. Radical total gastrectomy included 
splenectomy and removal of the greater omen- 
tum and the gastrohepatic ligament. After 
the appendix was removed the right colon was 
transposed as described. The ileum was di- 
vided 31% inches from the ileocecal valve and 
the distal segment was united to the esophagus 
by means of an end-to-end anastomosis. End- 
to-end union was also effected between the 
distal end of the right colon with one layer of 
interrupted silk sutures. With the new viscus 
in place (Fig. 4), ileotransverse colostomy 
completed the procedure. The entire opera- 
tion including incision and closure required 5 
hours and the patient received 3 units of 
whole blood. He was ambulatory on the 
second postoperative day and photographs 
of him (Fig. 5) were made on the eleventh 
postoperative day, just after removal of the 
wire stay sutures. The wound healed cleanly. 

Upper gastrointestinal series was done on 
the fourteenth postoperative day. (Fig. 6) 
shows a spot film taken after the first few 
swallows of barium. The general similarity 
of outline to that of a normal stomach is quite 
striking and the adequate size of the reservoir 
is apparent. Although the new “stomach” 
had been in place only 14 days, peristaltic 
activity was good and the two films in Figure 
7 show the presence of a peristaltic pattern 
and that the reservoir empties well. In the 
lateral projection barium can be seen entering 
the duodenum and the anteroposterior projec- 
tion shows some barium in the jejunum. These 
two films were made within 5 minutes of the 
original ingestion. 

The viscus emptied somewhat more slowly 
than a normal stomach but it is believed that 
with more time for accommodation and adap- 
tion, mechanical function will approach that 
of the normal stomach. Certainly the patient 
is not aware of any symptoms referable to 
delayed emptying. Slightly over 2 months 
after operation he “‘feels as well as he ever dia 
in his life.”” He has regained 5 of the 7 pounds 
he had lost prior to operation. (His lesion was 
not obstructing.) He eats three normal meals 
a day and feels hungry to about the same 
degree as he did before he became ill. For 
about 14 days after operation he had as many 
as 6 to 8 stools a day as a result of the ileo- 
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transverse colostomy. These have now 
dropped to 2 a day and cause him no incon- 
venience, in spite of the fact that he is taking 
ferrous iron regularly. 


COMMENT 


Of course this case is much too recent to 
permit evaluation of the long term result, but 
the immediate result is encouraging. As had 
been anticipated, the operation is technically 
easier in the human subject than it is in the 
dog. It is believed that with increased exper- 
ience the operating time may be appreciably 
reduced. Under favorable conditions of anes- 
thesia and supportive therapy, the procedure 
does not appear to be unduly formidable and 
should be withstood by any patient regarded 
as a satisfactory risk for total gastrectomy. 

It must, however, be emphasized that the 
operation though well tolerated in this case is 
of such magnitude that it should not be under- 
taken as a palliative procedure. Its use should 
be reserved for those patients in whom there 
is definite hope of cure. The employment of 
this operation in improperly selected cases 
would result in an inordinately high mortality 
and morbidity rate which might discourage 
its proper use for patients in whom the risk is 
justifiable. 


SUMMARY AND CONCLUSIONS 


1. Experience with total gastrectomy in 
this clinic and a survey of the literature indi- 
cate that the physical absence of a gastric 
reservoir constitutes the basic problem in 
nutritional deficiency following total gas- 
trectomy. 

2. An experimental procedure for transpo- 
sition of the right colon and terminal ileum as 
an artificial gastric reservoir has been de- 
scribed. The rationale for the operation is 
presented and the results have been analyzed. 

3. The operation has been performed in the 
case of 3' human patients with encouraging re- 
sults. 

4. While transposition of the right colon is 
the preferred procedure for the reasons pre- 

1See footnote on preceding page. 


sented, it is suggested that a segment of trans- 
verse colon might be used in selected cases. 

5. The follow up on the single case here 
presented is too short to permit long term 
evaluation. Experience with many more cases 
will be necessary before valid conclusions can 
be reached. Nevertheless, it is hoped that 
further favorable experience will serve to re- 
move one of the major objections to total 
gastrectomy and, through its wider applica- 
tion, will contribute toward increasing the 
salvage rate in gastric carcinoma. 
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VALUE OF FREE GRAFTS OF PERITONEUM OR PLEURA 
IN SEALING LARGE DEFECTS IN THE ALIMENTARY 
TRACT OF THE DOG 


ROBERT M. MOORE, M.D., F.A.C.S., and ALBERT O. SINGLETON, JR., M.D., F.A.C.S., 
Galveston, Texas 


CCASIONALLY the surgeon lacks 
confidence in the security of an in- 
testinal suture line. On several 
such occasions during the past few 

years we have made use of a free graft of peri- 
toneum sutured in place over the line of intes- 
tinal inversion to reinforce the closure. For 
example, after closure of the duodenal stump 
in gastrectomy it is a simple matter to excise a 
circular or rectangular patch of parietal peri- 
toneum from the inner surface of the abdomi- 
nal wall opposite the anterior face of the right 
lobe of the liver, to lay this transplant over 
the suture line, and to fasten it in place by 
sutures about the circumference of the duode- 
nal stump. In the few instances in which we 
have used such reinforcement there has been 
no clinical evidence of subsequent leak from 
the suture line, but of course this has proved 
nothing inasmuch as the duodenal end had 
first been inverted with traditional sutures and 
probably would not have leaked without the 
reinforcement. However, the possibilities of 
the method led us to study experimentally in 


From the Department of Surgery, University of Texas School 
of Medicine, Galveston. 


Fig. 1. Method of applying free peritoneal graft over 
lateral opening in dog’s intestine. 


the dog the ability of free peritoneal trans- 
plants to withstand intestinal digestive action 
to a sufficient degree to afford protection 
against leakage from major openings. 


METHOD 


Previous experimentation in this laboratory 
had demonstrated that small perforations 
through the dog’s intestinal wall are apt to be- 
come sealed by natural processes so that peri- 
tonitis does not result (Kennedy and Moore, 
1942). In the present study any probability of 
natural plugging or sealing was avoided by 
making the openings large and gaping. On 
the lateral surface of stomach or intestine a 
circular, full thickness defect 1 centimeter or 
more in diameter was made by actual excision 
of all layers. Additional mucosa was trimmed 
away to minimize any quick plugging of the 
opening by redundant mucous membrane. 
The peritoneal graft was then secured over 
the opening. This transplant ordinarily was 
taken from the parietal peritoneum adjoining 
a right rectus incision. In smaller dogs the 
peritoneal layer was so thin and fragile that 
the transplant no doubt included some under- 
lying fascia in a few instances. By use of a 
rectangle of peritoneum sufficiently large to 
overlap the margins of the defect widely, the 
graft was secured to the serosa of the viscus 
with interrupted sutures of cotton thread 


Fig. 2. am of capping the duodenal stump in the 
dog with a free graft of peritoneum. 
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placed about the perimeter of the transplant. 
Special care was taken that the application of 
the graft did not serve to approximate the 
margins of the opening but left them widely 
separated, the transplant serving merely as a 
roof fastened over a gaping defect (Fig. 1). 

In other dogs similar lateral defects were 
created in the wall of the thoracic esophagus 
and covered likewise with free transplants of 
pleura. 

In an additional series of animals a Polya 
type subtotal gastric resection was performed 
leaving the duodenal end uninverted and 
open, save for a cap-like covering of peritoneal 
graft sutured about the serosal cuff of the 
duodenum (Fig. 2). 

In each case after the graft had been secured 
in place the abdomen was closed and the ani- 
mal observed for developments. No antibi- 
otics or chemotherapeutic agents were given 
before, during, or after the procedure, and no 
plasma-thrombin was used to promote adher- 
ence of the graft. The animals were allowed to 
eat the following day. 


RESULTS 


With the methods described lateral open- 
ings were made in the thoracic esophagus in 3 
animals, in the stomach in 4, in the duodenum 
in 4, in the jejunum in 1, and in the colon in r. 
Duodenal stumps remaining after Polya gas- 
tric resection were covered with peritoneal 
patches in 7 animals. 

Among the 20 animals there was only 1 in 
which clinical evidence of peritonitis resulted. 
This was an instance in which a very large de- 
fect (2.5 cm. in diameter) in the anterior wall 
of the stomach had been covered with an un- 
usually thin peritoneal patch. On the first 
postoperative day the animal died and im- 
mediate autopsy revealed that the patch was 
disintegrating and that there had been exten- 
sive leaking from the stomach into the peri- 
toneal cavity. The other 19 animals survived. 
Three control animals with openings in the 
thoracic esophagus left uncovered died of 
empyema. For the abdominal viscera. no 
contemporary controls were made since pre- 
vious experiments had taught us that defects 
of the type described lead to a high incidence 
of fatal peritonitis. 
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Fig. 3. Appearance of external surface of thoracic esoph- 
agus of dog 2 months after a gaping defect was bridged 
with a free graft of pleura. The cotton suture material has 
become greatly swollen. 


The 19 animals surviving the experiment 
were sacrificed 2 to go days later. In some in- 
stances there had occurred added reinforce- 
ment of the defective area, as with omentum, 
but in no instance was there other evidence of 
leak. Microscopic examinations were made at 
the grafted areas. In those animals sacrificed 
late the mucosa and muscularis were found to 
have approximated across the defect. There 
was fibrous reaction about the sutures (Fig. 3) 
but the location of the original defect could 
scarcely be detected from the interior of the 
viscus. 

DISCUSSION 

Since the early days of modern surgery the 
protective role of the peritoneum in limiting 
escape of intestinal contents from perforations 
has been recognized. As long ago as 1902 
Nicholas Senn urged omental transplantation 
or grafting for additional security in managing 
wounds or suture lines in the stomach and in- 
testine, and in 1903 E. J. Senn recommended 
omental transplantation as an aid in the sur- 
gery of suppurative appendicitis. Freeman, in 
1916, stated, “For strengthening of suture 
lines in operations upon the stomach and in- 
testine free omental grafts are well adapted, 
especially in the absence of great tension or 
actual gaping of the wound.”’ Devine (1946) 
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has reported experimental use of free grafts of 
simple peritoneum to substitute for sutures in 
intestinal anastomoses, and Chester, Bell, and 
McCorkle (1949) have used similar peritoneal 
transplants to reinforce suture lines in the 
dog’s colon. 

The experiments which are reported at this 
time by us demonstrate such successful sealing 
of large openings in the stomach, duodenum, 
or esophagus of the dog with free serous grafts 
as to recommend the use of grafts of this type 
on occasion in man for reinforcement pur- 
poses. 
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FRONTAL LEUCOTOMY VERSUS CORDOTOMY 


FOR RELIEF OF PAIN 


JAMES C. WHITE, M.D., F.A.C.S., Boston, Massachusetts 


INCE Freeman and Watts’ (4) observa- 
tion that intolerable suffering and the 
need for narcotic drugs can be relieved 
by frontal leucotomy,! this procedure 

has had a steadily increasing vogue. The 
operation is such a simple one for the surgeon 
that it is being recommended for a great va- 
riety of painful conditions that can be cared 
for more conservatively in other ways. Is 
there any justification for its use for the relief 
of pain in abdominal and pelvic cancer, the 
lightning crises of tabes dorsalis, stump neu- 
ralgia, and the painful phantoms of the ampu- 
tee, as has recently been advocated by such 
American writers as Freeman and Watts (5s), 
Hawkes and Gotten, and Hamilton and 
Hayes? The trend toward leucotomy has in- 
creased because many surgeons have been 
disheartened by the frequency of their failure 
to control pain by specific interruption of the 
sensory pathways in the spinothalamic tract. 
But are the incidence of failure and the com- 
plications which may follow this more con- 
servative procedure sufficient to warrant such 
an attitude? This is a most appropriate time 
to evaiuate the merits and shortcomings of 
these fundamentally different methods of 
treating unbearable pain. 


FRONTAL LEUCOTOMY 


Bilateral transection of the frontothalamic 
projections (Fig. 1) is a nonspecific procedure 
for the elimination of a patient’s suffering, ap- 
prehension, and anxiety about his condition. 
It does not actually raise his sensory thresh- 
old. In answer to a direct question of whether 


From the Neurosurgical Service of the Massachusetts General 
Hospital, Boston, Massachusetts. 

Presented before the Clinical Congress of the American College 
of Surgeons, Boston, October 23 to 27, 1950. 

1This operation, I believe, was actually first performed by Van 
Wagenen in February, 1941, for phantom pain and morphine 
addiction after a hindquarter amputation. This case, which has 
never been published, is of great interest. The patient is still 
under observation and does not complain of pain or require 
narcotics. He continues, however, to be a serious behavior prob- 
lem and is committed to an institution for this reason. 


469 


he has been freed of his pain, he will usually 
insist that it still hurts, perhaps as badly as 
ever, but this statement is usually made with 
a smile and without the least sign of concern. 
He will seldom utter any spontaneous com- 
plaint. Even an addict who has required 
fantastic doses of morphine will rarely ask 
for the drug again. As no other operation is 
likely to produce admission of relief of pain, 
leucotomy is the procedure of choice for those 
for whom neurosurgical measures have been 
too long deferred. Asa rule, there is also com- 
plete relief of apprehension. Such individuals 
become childishly unconcerned about the im- 
plications of their disease, and even when 
threatened with the most dreadful varieties 
of death by exsanguination, strangulation, or 
starvation are rarely worried about these pos- 
sibilities after bilateral leucotomy. 

The operation will, in addition, relieve 
forms of pain for which no specific methods of 
sensory denervation are known. These in- 
clude atypical neuralgias of the face, the in- 
tense smarting and burning of postherpetic 
scars, widespread aching from metastases to 
bone, and the pain of cancer of the oropharynx 
and ear, which cannot be relieved by posterior 
rhizotomy because the vagus nerve, an im- 
portant conductor of pain from this area, can- 
not be sacrificed. For many such conditions 
this operation is the best solution. Formerly 
in cases of this sort the desperate situation 
created by constant and intense suffering un- 
relieved by all other known measures was 
bound to bring up the question of euthanasia, 
a measure no orthodox physician could adopt. 
In leucotomy we now have a substitute; one 
which breaks no law because it does not reduce 
life expectancy, but which nevertheless exacts 
a formidable price in return for its effective- 
ness. 

Although frontal leucotomy is a simple op- 
eration for the surgeon, this is far from the 
case as far as the patient is concerned. The 
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Fig. 1. Extent of bilateral frontal leucotomy after 
method of Freeman and Watts. Postmortem section of 
brain in a 78 year old male who had intolerable post- 
herpetic neuralgia of third and fourth intercostal nerves, 
diabetes, arteriosclerosis, and advanced coronary disease. 
Bilateral frontal leucotomy with effective relief, but pa- 
tient died of rupture of myocardium. 


risk of postoperative mortality following 
craniotomy is greater than after operation on 
the cord, though not when a spinothalamic 
tractotomy has to be carried out in the med- 
ulla or mesencephalon. The risk of post- 
operative seizures following cortical scars in 
the frontal arca also outweighs the possible 


complications from injury to descending spi- 
nal pathways. The major problem, however, 
that confronts the candidate for leucotomy is 
the psychical deterioration that follows bi- 
lateral transection of the frontal lobes. If the 
incision is made too far posteriorly, the dam- 
age is appalling; if an insufficient amount of 
frontal cortex is not disconnected from the 
thalamus, relief from pain is uncertain. 

Hoffman, who has studied late results in a 
large number of schizophrenics at the Bed- 
ford Veterans Administration Hospital, stated 
that these patients “‘seem to have little ca- 
pacity for any emotional experiences—pleas- 
urable or otherwise. They are described by 
the nurses and the doctors, over and over, as 
dull, apathetic, listless, without drive or initia- 
tive, flat, lethargic, placid and unconcerned, 
childlike, docile, needing pushing, passive, 
lacking in spontaneity, without aim or pur- 
pose, preoccupied and dependent.... The 
inability of patients to learn to carry out any 
but the most simple tasks, is noted repeat- 
edly.... All require a protective environ- 
ment ... for survival.” 

Mentally normal victims of intense and per- 
sistent pain seem to suffer even more damage 
than the psychotics. After operation their 
families complain that the patients are seri- 





Fig. 2. Case 1. A young veteran with recurrent chondrosarcoma of orbit and side 
of skull. Severe pain in side of face, which had not responded to tractotomy of de- 
scending trigeminal root, was satisfactorily relieved by bilateral frontal leucotomy. 
Early psychological deterioration was profound, but improved within a month. 
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ously altered persons, that they have lost all 
ambition and drive, together with other finer 
traits. Although it is commonly believed that 
loss of personal tidiness, conventionality, and 
decorous behavior is of brief duration, it may 
persist to an extremely embarrassing degree. 
For instance, the wife of one of Kolb’s pa- 
tients, leucotomized for phantom pain, com- 
plained that while she was waiting for a bus 
with her husband she found him unconcern- 
edly urinating in the street. These changes 
may not be obvious to the superficial observer, 
but as Rylander, who lived with and studied 
his cases with extreme care, put it, “the 
leucotomized patient appears to become a 
different individual because the finer quali- 
ties of his personality and intellect are de- 
stroyed.” In a few cases of intolerable unre- 
mitting pain for which there is no other solu- 
tion, and especially when there is confirmed 
addiction to narcotic drugs, all concerned will 
agree that the relief obtained is worth the 
price. There is no question but that the 
leucotomized individual with all his limita- 
tions is preferable to the victim of intense, 
unremitting pain and habituation to mor- 
phine. The case report which follows brings 
out these points. 
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CasE 1. Joseph DiC., MGH U-552380, a young 
veteran, had been struck in the right temple by fly- 
ing debris from a shell burst in the spring of 1945 
and soon thereafter began to complain of pain in the 
eye. By the middle of July, when he was admitted 
to the Cushing General Hospital, he was suffering 
from diplopia, poor vision, and proptosis of the 
right eye. An exploratory operation was _per- 
formed, and a pterional (lateral sphenoid ridge) 
meningioma removed by Dr. W. P. Van Wagenen. 
It soon recurred and was again removed by Dr. 
A. E. Walker, who subsequently cut the descend- 
ing trigeminal tract in the medulla together with 
the glossopharyngeal nerve because of severe pain 
in the jaw and ear. Despite a course of radiation 
the tumor recurred again, with dislocation of the 
jaw to the left and such extreme protrusion of the 
eye that it had to be removed. 

When he entered this hospital in November, 
1946, he was suffering extreme pain in the side of 
the face, jaw, and ear, despite anesthesia of the 
ninth and analgesia of the upper portion of the fifth 
cranial nerves. In addition he was severely de- 
pressed because of his appearance (Fig. 2) and the 
idea that nothing could be done for his relief. Bi- 
lateral frontal leucotomy was therefore carried out 
on our service by the Lyerly-Poppen technique. 

After operation he was no longer concerned about 
his health or appearance, but there was a striking 
change in his psychological status. He would hide 
vomitus or feces in his bed, urinate in corners of 
the ward, or masturbate unconcernedly in full 
view. He was moderately disoriented as to time, 
place, and person. In the course of 2 months in 





Fig. 3. a, left, Extent of bilateral lower quadrant leucot- 
omy outlined by dural clips. Roentgenogram in Case 7 
(Table I). Carcinoma of neck and pharynx caused unbear- 
ably severe pain over right side of head and neck with dys- 
phagia. After leucotomy of both lower quadrants he was no 
longer concerned about his condition, but showed much 
mental retardation and apathy up to his death 6 weeks later. 
b, Extent of unilateral frontal leucotomy by method of 
Scarff. Roentgenogram in Case 24 (Table II). Bilateral 


painful phantoms had followed midthigh amputations and 
persisted despite radical transections of both spinothal- 


amic tracts. Following left unilateral leucotomy he was 
at first apathetic and paranoid. As these symptoms 
cleared his pain and demands for narcotics returned. Fol- 
lowing additional right frontal leucotomy he became so 
retarded mentally and manifested such asocial behavior 
that it was necessary for him to be transferred to an insti- 
tution for care. 
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Fig. 4. Extent of anterolateral cordotomy incisions at 
upper thoracic levels. a, left, Incision at fourth thoracic 
segment on left, performed at another clinic. Hypalgesia 
rose to the ninth thoracic level, but relief of pain was in- 
complete in right thigh. There was no weakness of leg or 
impairment in bladder function. Death occurred 24% 


the hospital these most distressing alterations in 
his behavior improved, but he remained devoid of 
a sense of responsibility, seriously lacking in judg- 
ment and insight. 

After his discharge the patient’s family wrote 
that they were very much pleased with the result. 
Up to the end of January he remained cheerful, 
pleasant, and rational. He showed no unusual or 
embarrassing behavior and was able to be up and 
about the home. He then declined rapidly into a 
comatose state, in which he died on February 7, 
1947. 


Dr. Stanley Cobb, chief of our psychiatric 
service, has called our attention to the fact 
that the extreme psychical deterioration, 
which may take place immediately after oper- 
ation, will be a severe trial to a patient’s 
family if he does not live long enough to 
recover from this usually temporary phase. 
Fortunately, in this instance, it cleared in a 
few weeks and the family were able to take 
this young man home free from suffering and 
serious psychological stigmas. 

To reduce the mental deterioration that 
follows the standard bilateral frontal leucot- 
omy we have tried two modifications: 

Bilateral transection in the plane of the coro- 
nal suture limited to the lower quadrants. ‘There 
is evidence that the most important fronto- 
thalamic connections concerned with emo- 
tional integration run from the supraorbital 
cortex and lie in the lower half of the white 


months later from malignant disease. b, Incision at third 
thoracic segment. Analgesia extended up to tenth thoracic 
level, hypalgesia to xyphoid. Pain from carcinoma of as- 
cending colon with invasion of lumbosacral plexus was 
relieved. Strength in legs and urination were unimpaired. 
Patient died from ureteral obstruction and uremia. 


matter, where they are severed by this partial 
transection (Fig. 3a) (Cobb, Reitman). Nine 
patients have been submitted to this modified 
version of Freeman and Watts’ original type 
of leucotomy (Table I). As far as pain is 
concerned, the results have been almost as 
good as when the leucotomy has included the 
upper quadrants as well. While these indi- 
viduals have not lost their respect for social 
conventions to the extent that may occur 
after the more complete operation, they have 
become so apathetic, so disinterested in their 
surroundings, and so bleached-out mentally 
that we soon lost all enthusiasm for this lim- 
ited form of leucotomy. 

Unilateral frontal leucotomy, as recommended 
by Scarff. In this operation, performed through 
a large trephine opening in the upper part of 
the coronal suture, the entire frontal white 
matter on one side is cut across just in front 
of the anterior horn of the lateral ventricle 
(Fig. 3b). This is done under direct exposure 
with an electrically lighted retractor, and the 
white matter is removed by suction until the 
gray cortex is exposed over the entire circum- 
ference. 

Fifteen patients with unbearable pain have 
been operated on in this way (Table II). The 
immediate relief of suffering and narcotic ad- 
diction has been just as successful in our hands 
as in Scarff’s report, all but the patient listed 
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TABLE I.—LOWER QUADRANT LEUCOTOMIES (BILATERAL) FROM 


JANUARY 23, 1948 TO JUNE 12, 1948 






































Patient Pathology Area of pain Relief Duration — Comment 
2. Patrick R. Carcinoma floor of Jaw and ear Good 4 mos. to Slight Family well pleased with result 
MGH U-195609} mouth , death 
3. Lazare G. Carcinoma tongue Previous rhizotomy | Good I mo. to Apathy Very apathetic state, did not want 
MGH U-516682 cranial nerves V and death to talk or eat. No evidence of 
IX, c2-c5 posterior pain except on swallowing 
roots, without relief 
of pain in jaw and ear 
4. Frank P. L. Pancoast syndrome} L. shoulder and upper| Uncertain 1 wk. to Coma Postoperative hemiparesis and death 
MGH U-so4201| secondary to ad- chest death in 1 wk. 
vanced abdominal 
cancer 
Se ie { Carcinoma tongue Throat, ear, and head} Good 4 wks. to Slight Euphoric and somewhat vague, but 
MGH U-504646) death effectively relieved of suffering 
6. Wilbur L. Fibrosarcoma of neck} Neck and chest Good I mo., then | Slight Relapse after a few weeks with fear 
MGH U-233175 7 . recurrence ; of imminent strangulation 
(2d operation with Good 9 days to Slight No anxiety. Died of sudden as- 
section upper death phyxiation 
quadrants) 
7. Thomas B. Carcinoma neck and | Pain throughout side} Good 6 wks. to Apathy Unconcerned about his disease, but 
MGH U-517298) pharynx of head and neck. death showed much mental retardation 
Dysphagia 
8. John K. Carcinoma jaw, Bilateral chest pain Uncertain 9 days to Uncertain Restless and confused. Died too 
MGH U-s519749 — nodes, and death soon to evaluate 
ung 
9. Clara H. Carcinoma mastoid | Face, ear, and neck | Uncertain | 2 mos. to Apathy Profound psychical change but bet- 
MGH U-580298) death ter during second month 
1o. Howard L. Atypical facial neural-| Constant burning Good 2 yrs. Apathy At first he was preoccupied and dis- 
MGH U-s555622| gia following retro- | pain in face interested, but now improved to 
gasserian neurec- extent of being able to do some 
tomy for tic dou- inefficient work around house when 
loureux at another pushed 
hospital 























as Case 24 having been considerably relieved 
for first few months. For the victims of ad- 
vanced carcinoma who have only a short pe- 
riod of survival the result has usually been 
satisfactory. These individuals, although 
fully aware of the nature of their disease, have 
rarely complained of pain spontaneously and 
their demands for morphine have ceased or 
been greatly reduced. Out of 7 patients who 
have died within 6 to 7 months, all have had 
satisfactory relief, as brought out by the fol- 
lowing history of a typical case. 

CasE 19. Mrs. Helen R., 63 years old, MGH 
U-678606 BM, had enjoyed good health until she 
developed axillary neuralgia in 1946. Thirteen 
months later examination showed mammary car- 
cinoma and she had a right radical mastectomy. 
This operation and subsequent radiation had no 
effect on her pain. She continued to suffer increas- 
ing discomfort in her right chest wall and then in 
the left as well. To control this pain required 
100 milligram doses of demerol up to 5 times a day. 
There was no objective evidence of malignant in- 
vasion of her chest wall nor of underlying pul- 
monary, bony, or spinal metastases. Owing to the 
high bilateral distribution of the pain and the pa- 


tient’s dependence on narcotic drugs, leucotomy 
was the only suitable procedure. This was carried 
out on the right (dominant) side on November 2, 
1949, and she was up the next day. There was no 
incontinence and only a slight psychical change. 
She asked for codeine on a few occasions, but all 
who saw her felt that she was remarkably improved. 

Five weeks later Dr. J. W. Cass, her physician, 
reported that she no longer complained of her left- 
sided pain, but mentioned the right side at times. 
She was taking only aspirin and a single codeine 
tablet at night. 

Three months after operation she was readmit- 
ted to the hospital for terminal care. She was 
then extremely emaciated, but was still relatively 
free from pain and felt that the result of operation 
had been excellent. She was quite reconciled to 
the approach of death with minimal suffering. 
When interviewed by the psychiatrist she seemed 
coherent and fairly well oriented. She did not once 
cry, as she had so frequently before operation when 
her disease was discussed, although she hated be- 
ing an invalid on her family’s. hands; her wish was 
to go to sleep and not awaken, to have an early 
release by death. 


When, however, the period of survival ex- 
ceeds 6 months, pain is likely to recur. This 
was unfortunately true in Cases 11, 18, and 
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TABLE II.—-UNILATERAL LEUCOTOMIES FROM DECEMBER 17, 1948 TO FEBRUARY 17, 1950 








Patient 


Pathology 


Area of pain 


Relief 


Duration 


Psychical 
change 


Comment 





. Myrtis B. 
MGH U-445609 


Metastatic carcinoma 
T6 


6th intercostal 


Fair 


8 mos. 


Considerable 
mental im- 
pairment 


Postoperative infection (Staph. au- 
wo aa cleared rapidly with 
drainage of abscess. Recurrence of 
pain after 8 mos. As severe as ever 
at 15 mos. Died 23 mos. postop. 





. Eugenio Z. 
MGH U-564904 


Carcinoma pharynx 


Face, throat, and neck 


7 mos. to 
death 


— stated that operation was a 
pod send. He remained apathetic 
ut suffered very little 





. John D. 
MGH U-167727 


Carcinoma floor of 
mout 


Tongue, jaw, and 
throat 


2% mos. to 
death 


retended ~ work as 
bedclothes 


Apathetic and 
tailor sewing 





. Pauline C. 
MGH U-617042 


Atypical thalamic 
syndrome 


Intense pain in 
paralyzed arm 


I yr. 


Dramatic improvement in outlook 
on life 





. Christine C. 
MGH U-547776 


Carcinoma maxilla 


Ear and neck, unim- 
proved by gasserian 
and glossopharyn- 
geal neurectomy 


Moderate 


Depressed and sad at times, but 
remained free of pain and moder- 
ately active 





. Edward C. 
MGH U-642549 


Carcinoma tonsil 


Throat and mandible 


Moderate 


Almost no complaints 





. Anna T. 
MGH U-272589 


Carcinoma antrum 
and ethmoid 


After retrogasserian 
rhizotomy pain 
continued in throat 
and ear 


Slight 


Almost no complaints 





. Isidore W. 
MGH U-4731 


Atypical neuralgia 


Burning behind eye 
and in forehead che 
descending sth 
tractotomy and 
later rhizotomy 


Second leucotomy opposite side with 
good result but serious deteriora- 
tion 





. Helen R. 
MGH U-678606 


Carcinoma breast 
with bony 
metastases 


Intercostal neuralgia, 
ilatera 


4 mos. to 
death 


Moderate 


Observed in hospital over last weeks 
of life. Remained free of suffering 
and anxiety 





. Sara B. 
MGH U-487628 


Arachnoiditis 


Perineum and both 
legs 


5 mos. 


Considerable 
change 


Only partially relieved 





. Christine H. 
MGH U-274289 


Postsympathectomy 
neuralgia 


L. upper thorax, neck, 
and occiput. Relief 
of similar right- 
sided neuralgia by 
previous section of 
spinothalamic tract 
in medulla 


3 mos. 


Has become 
forgetful 
and inefli- 
cient in 
housework 


A_ professional roller-skater who 
found no difficulty skating after 
cordotomy save for residual left- 
sided pain. This still required 
demarol. Following unilateral leu- 
cotomy adequate relief for 6 mos., 
but now return of pain on left 





. George W. 
MGH U-287038 


Carcinoma jaw 


Mouth, throat, and 
neck 


Marked 


Burned to death owing to careless- 
—_ in smoking while filling oil 
tan 





. Peter F. 
MGH U-130295 


Carcinoma lung 


L. chest, shoulder, 
and arm 


Aphasic 


No follow-up 





Wylie S. 
MGH U-440170 


Double thigh ampu- 
tation with bilateral 
painful phantoms 


“Thousands of nee- 
dles Ret i soles 
and feet.” Bizarre 
variations in posture 
and length of phan- 
tom legs. No relief 
following cordoto- 
mies 


Marked 


Following second frontal leucotomy 
he ceased complaining, but re- 
mained apathetic, incontinent of 
urine and feces on discharge 





. George F. 
MGH U-695777 





Carcinoma soft palate 
with cervica! 
metastases 





Constant severe pain 
in palate, throat, and’ 
neck. Suicidal 





depression 











Denied pain on direct questioning. 
No follow-up 





Good—Patient never complained of pain or required narcotic. 
Fair—Patient may have complained of some pain but required little narcotic. 


Poor—No change. 


20. Case 18 is of special interest in this 


respect. 


CasE 18. Isidore W., 68 years old, MGH U- 
4731, was a junk dealer who first entered the hos- 
pital with classical tic douloureux in the left oph- 
n. Because he worked in a dusty 
atmosphere, the operation which was done in De- 


thalmic divisio 


cember, 1947, was a descending trigeminal tractot- 
omy, as this operation spares some corneal sensa- 


tion and therefore carries less risk of complicating 


keratitis than retrogasserian neurectomy. His pain 
was relieved for 8 months, but then recurred with 
its former intermittent lancinating character. He 
retained a considerable degree of hypalgesia, but 
analgesia was not complete. 


His attacks became 
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so severe that he required morphine. For this 
reason a retrogasserian neurectomy was carried 
out in September, 1948, and the fibers of the upper 
two divisions were cut. Following this the upper 
part of his face became totally anesthetic, and he 
was free from the intermittent neuralgia. Within 
a month, however, he was back complaining of 
constant aching, burning pain in the left malar 
region and eye. This anesthesia dolorosa persisted 
with increasing intensity until his family were driven 
to distraction and demanded further surgery. 

Left unilateral leucotomy was therefore per- 
formed in May, 1949. At first he was apathetic 
and ate little, but he no longer complained and 
soon assumed a cheerful mien. Unfortunately this 
happy situation did not last. Five months later 
his atypical neuralgia again became a serious prob- 
lem to him and his family and necessitated addi- 
tional transection of the right frontal lobe. He 
again ceased complaining and only rarely acted 
as if he felt any severe pain. Nine months later 
his daughters report that they are well satisfied 
with his relief from suffering, but find it difficult 
to endure their parent’s presence in the home. 
Before operation he was more generous and less 
stubborn. Now he has to be reminded and pushed 
to do anything. If left alone he will lie in bed all 
day without moving; he stands for long periods 
looking at himself in the mirror or remains end- 
lessly seated on the toilet. At meal times he is 
continuously scratching or picking his nose. He is 
totally devoid of mental resources. 


At first we felt hopeful that, if pain should 
recur after a unilateral operation to such in- 
tensity that the frontothalamic connections 
on the opposite side must be sacrificed, such 
a two stage procedure might result in less 
serious deterioration. In the patient described 
above and in a second more recent experience 
(Case 24) this was unhappily not the case. 

Although Scarff has found no evidence of 
striking psychical changes in his patients after 
a unilateral leucotomy, this has unfortunately 
not been true in our experience. The following 
notes made by Dr. Frances Bonner in her 
psychiatric interviews will serve to bring this 
out in a very definite manner. 

In a group of 15 patients on whom a uni- 
lateral leucotomy was done for the relief of 
pain, the presence or absence of changes in 
the psychiatric sphere bore no relationship to: 
(a) the side operated on or the handedness of 
the individual (in 13 the operation was on 
the left and in 2 on the right), (b) the presence 
or absence of relief of pain, (c) the etiology of 
the pain. 


Because to patients had far-advanced car- 
cinoma and died within a few weeks or months 
after operation, evaluation in these cases was 
less complete. In some instances it was further 
complicated by such factors as the patient’s 
general weakness and difficulty in talking. 

Nine patients of the group were studied in- 
tensively before and after operation, espe- 
cially by recorded interviews. During the 
recorded interviews the patient was allowed 
to talk along freely, covering as far as possible 
a detailed description of the pain and a de- 
scription of his life prior to and following the 
onset of the pain. In addition, the patient 
was asked about his feelings and plans for the 
future. 

Of the 6 patients not studied intensively, 
the following observations had been made 
in their records: Patient 11 developed aphasia 
following intracortical infection. She was 
left with perseveration and confusion. Pa- 
tient 12 was apathetic a good part of the 
time until his death and would be in bed 
most of the day if not forced by his family 
to get up. Patient 13 was expressionless and 
uncommunicative after the operation except 
to nod his head in answer to questions. He 
spent much of his time while in the hospital 
pretending to tailor the hem of his bathrobe. 
Patient 14, who was operated on for atypical 
thalamic pain, showed a rather marked per- 
sonality change following operation in that 
she became easygoing, complacent, and no 
longer moody or complaining. At 5 months 
after operation she complained that her con- 
dition was unbearable and that she was go- 
ing to do something (implying suicide) if 
the doctors did not help her. Nevertheless 
her affect during this time was very pleas- 
ant, smiling, and to outward appearances 
she was quite comfortable. When last seen 
12 months after the leucotomy she com- 
plained of no serious discomfort. Patient 15 
was noted in the hospital record on the tenth 
postoperative day to “often have a coun- 
tenance of severe depression and sadness but 
without the same emotional content.” She 
would frequently complain of small things 
that seemed bothersome to her and found 
that venipuncture after operation was partic- 
ularly intolerable. 
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Certain general changes were noted in the 
g cases studied intensively before and after 
operation : 

A. Behavior changes. In general follow- 
ing operation patients were noted to be tem- 
porarily more apathetic in their behavior 
and less spontaneous in their movements. 
One patient was noted to sit or lie in bed 
for long periods without speaking or show- 
ing any interest in things going on around 
her. She would pick at the bedclothes or at 
her bandage in a purposeless fashion. A sec- 
ond patient, although spontaneous in her ac- 
tivity, being up and around the ward a good 
part of the time, would spend long periods 
of time sitting unoccupied and picking at a 
scar on her hand. After returning home she 
described that she was unable to stay in the 
house for any period of time, but would be 
compelled to go out and walk for long dis- 
tances although she had no purpose in mind 
nor did she know frequently where she had 
been or how she had gotten to certain places. 
A third patient, who prior to operation had 
been extremely upset and complaining each 
time she was given medication, particularly 
by injection, following operation accepted 
the medication without complaint or protest. 

B. Changes in affect. Six of the 9 pa- 
tients showed changes in affect which varied 
from a flattening of the affect to dissociation 
between the content of speech (i.e., the ideas 
verbalized) and the affect displayed. One 
patient was virtually without affect for sev- 
eral months following the operation. When 
first seen about 3 days after the operation 
all one could ascertain was that she did not 
know how she felt except she felt ‘not right 
in the head,” nor did she know whether she 
had pain or not. As described by her hus- 
band following her return home, it was im- 
possible to do anything to either please or 
displease her, and he was delighted when, 
several months after operation, she began 
to show irritation at him for little things he 
would forget to do. 

C. Decrease in amount of spontaneous 
speech. Seven of the g patients were found 
to show a decrease in the amount of spon- 
taneous speech, whereas 1 showed an in- 
crease and 1 was partially aphasic. This de- 
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crease was characterized by longer periods of 
silence and by the necessity for the doctor to 
ask more questions or to prompt the patient 
more frequently in order to bring out verbal 
responses. The decrease was most marked 
immediately following operation, and with 
few exceptions had returned to the preoper- 
ative level at the end of 3 months in those 
patients who could be followed for this pe- 
riod of time. 

In addition to the above changes, patient 
16 complained of a ‘‘dumb feeling” and was 
found to have difficulty in abstract thinking. 
Patient 21, previously described as having 
gone for purposeless walks following opera- 
tion, also showed temporary inability to put 
her feelings into words or to express her 
thoughts in writing, a temporary intermittent 
loss of the symbolic meaning of words and 
sentences, intermittent difficulty in synthe- 
sizing thoughts or ideas into meaningful 
wholes, and slowing in the performance of 
previously learned patterns of behavior. Pa- 
tient 22 showed impaired judgment following 
operation with a tendency to joke. As de- 
scribed, he met his death on the nineteenth 
postoperative day because he filled a range-oil 
tank while smoking, his clothing catching fire. 
Patient 23 was aphasic following operation 
and only partially regained the ability to 
speak prior to his death on the twenty-eighth 
postoperative day. Patient 24, who had 
shown mild paranoid trends prior to operation 
but had not expressed these to the doctors, 
when seen following operation in interview 
freely expressed ideas that the doctors and 
nurses were against him and by their actions 
and remarks were insinuating that he was 
homosexual. In his behavior on the ward he 
was withdrawn, no longer friendly or freely 
associating with the nurses and patients. 

None of the severe impairments noted 
following bilateral lobotomy were seen in this 
series of 15 cases. Therefore, although we 
now believe that unilateral operation is not 
often likely to give long-lasting effective re- 
sults, we are recommending its trial whenever 
recourse to leucotomy is necessary. At least 
1 patient remains benefited for an entire year. 
If the end result is not satisfactory, it is a 
simple matter to complete the procedure on 
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the opposite side at a later date. There is 
much to gain and little to lose by pursuing 
this conservative course. 

Although there have been no operative 
deaths in these 15 unilateral operations and 
epilepsy has not yet resulted in any, we are 
nevertheless of the opinion that no form of 
leucotomy is justifiable except when other 
procedures are known to be ineffectual, or 
after they have been tried and have failed. 
This conservative statement requires con- 
vincing evidence that we are capable of se- 
lecting patients who will respond favorably 
to the more specific method of sensory de- 
nervation by cordotomy; also that interrup- 
tion of the spinal pain pathway in its entirety 
is technically possible in a sufficiently large 
proportion of cases. 


ANTEROLATERAL CORDOTOMY 


Section of the pain pathway in the antero- 
lateral quadrant of the spinal cord, as Sweet, 
Hawkins, Nilges, and I (21) have recently 
shown, is capable of giving satisfactory results 
if certain conditions are fulfilled: 

1. The operation must be done before the 
stage of narcotic addiction. 

2. Limitations in the extent of body area 
which can be desensitized must be recognized. 
Our experience has taught us that a properly 
executed cordotomy at the highest thoracic 
level can usually be counted on to produce a 
permanent level of analgesia somewhere be- 
tween the level of the nipple and umbilicus; 
that it is not advisable to attempt a bilateral 
section at higher levels at a single stage. 
Unilateral spinothalamic tractotomy can be 
performed without undue risk at either the 
highest cervical level or in the medulla (2, 3, 
20), but analgesia cannot be counted on to 
last permanently above the lower cervical 
dermatomes. Although experience at the 
Massachusetts General Hospital with section 
of the pain pathway in the midbrain has been 
limited and unsatisfactory, on account of the 
high postoperative mortality, Walker has 
reported favorable results in his series of 13 
cases with only a single death. McKenzie, 
despite effective relief of pain in 5 out of 6 
cases, states that he is ready to give up this 
operation because of the exceedingly dis- 
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Fig. 5. Position and extent of lateral spinothalamic 
pain and temperature tracts according to Ranson and 
Clark’s Anatomy of the Nervous System, Fig. 128, 8th edition, 
1947. (Reproduced with the kind permission of the W. 
B. Saunders Co., Philadelphia.) 


agreeable paresthesias that have vitiated the 
otherwise good results in 2. 

3. In order to be successful in a high pro- 
portion of cases, the operative technique must 
be beyond reproach. This requires local 
anesthesia, or procaine supplemented by light 
pentothal and nitrous oxide, so that the pa- 
tient can be awakened on the table for ac- 
curate determination of the level of analgesia. 
When it has been possible to carry out a satis- 
factory determination of the sensory level at 
operation, we have had only 11 per cent of 
failures, as compared with 26 per cent when 
general anesthesia has been used. Transection 
of the anterolateral quadrant must be both 
deep and wide. The pain tract is not a small 
compact band of fibers, as depicted by 
Ranson (Fig. 5), but its fibers are widely 
disseminated. This fact has been established 
by our observations made on conscious pa- 
tients at the time of operation, by the electri- 
cal stimulation studies of Sweet, White, 
Selverstone, and Nilges, and by our post- 
mortem material. In Figure 4a the scar in the 
anterolateral quadrant includes the area of 
the spinothalamic tract shown in Ranson’s 
diagram, but analgesia was not complete, 
even in the leg. Figure 4b shows an effective 
cordotomy with analgesia to the umbilicus 
and complete relief of pain in the pelvis and 
leg from carcinoma of the ascending colon. 
It is important, however, to note that in 
spite of this apparent transection of the entire 
quadrant there was a discrepancy of at least 
6 spinal segments between the level at which 
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TABLE III.—A.—RESULTS OF CORDOTOMY FOR 
RELIEF OF PAIN IN NONMALIGNANT DIS- 
EASE 
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Nature of disease a Good —_ —  —¥ 
s | relief | jevel adequate] deaths 
level 

Stump neuralgia 7 5 2 _ one 
Phantom leg Io 8 I I ce 
Phantom arm 4 I 2 I _ 
Paraplegia 7 5 2 —_ 
Arachnoiditis 7 5 I I — 
Tabetic crises 7 6 I _ — 
Total cases 42 3° 9 3 ° 
Per cent 100 71.4 21.4 7.2 ° 




















the cord was incised and the level of complete 
loss of pain perception. We are convinced 
that this discrepancy, which represents the 
number of spinal segments required for 
decussation of the pain fibers, varies from one 
individual to another, the fibers requiring 
only 1 or 2 spinal segments to cross in some 
and at least 6 in others. Such a widespread 
decussation is far in excess of previous re- 
ports. In addition to making their incisions 
in the cord too low in the back and to an in- 
sufficient depth and width, it is evident that 
many surgeons do not draw a sufficiently 
clear distinction between the resultant degree 
of analgesia and hypalgesia. All perception 
of sharpness or disagreeable sensation on re- 
peated pricking with a pin must be lost; a 
high degree of hypalgesia will usually not 
suffice. These points are illustrated in the 
following case history: 


A young man complained of severe pain in his 
legs as a result of chronic arachnoiditis of the 
cauda equina. He had first undergone removal of 
an intervertebral disc, then lysis of caudal ad- 
hesions, and 2 anterolateral cordotomies on each 
side. The cordotomies, carried out at another 
clinic, were performed under general anesthesia at 
the level of the fourth and fifth thoracic segments. 
Although he developed hypalgesia to the nipple 
line, analgesia was not complete, even in the but- 
tocks. Pain continued to be unbearable on the 


left side. When another right-sided cordotomy was 
performed on our service by Dr. W. H. Sweet, 
under local anesthesia, at the first thoracic level, 
4 successively deeper incisions had to be made 
into the cord to obtain an effective level of anal- 
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gesia up to the lower abdomen. Fortunately this 
has been maintained and he has remained free of 
pain for 2 years. 


The effectiveness of cordotomy under the 
conditions outlined above is summarized in 
Tables IITA and IIIB. The first includes the 
cases in which the operation was undertaken 
for relief of pain in nonmalignant disease. In 
this group of 42, in which the cord was in- 
cised unilaterally in the majority of cases, 
there were no deaths and no serious complica- 
tions. Relief was satisfactory in 71 per cent. 
Of the 12 failures, 9 were due to an inadequate 
sensory level, and there was persistence of 
pain in spite of an apparently satisfactory 
desensitization in 3 others. 

In the series of 117 patients with malignant 
disease there were 6.8 per cent operative 
deaths and persistent urinary complications 
in 17 per cent. The latter complication oc- 
curred most frequently in the patients with 
bilateral cordotomies performed at a single 
stage. We have found a much lower incidence 
of troublesome urinary retention if a bilateral 
cordotomy is carried out in two stages, and 
it has been extremely rare after a one-sided 
incision. It must be remembered that many 
of the patients with advanced malignant dis- 
ease have pre-existent mechanical obstruction 
to the bladder outlet or neurological compli- 
cations from compression of the caudal roots 
or sacral nerves. Following one or more 
cordotomies, 70.9 per cent of these individuals 
obtained satisfactory relief of their pain. 
Only 9.5 per cent failed to derive immediate 
relief, although 12.8 per cent eventually 
suffered further complaints from shifting of 
the pain to new areas which was not corrected 
by a secondary cordotomy. 

Study of the statistics presented shows that 
anterolateral cordotomy has given satisfactory 
results in 80 per cent of cases of abdominal 
and pelvic malignant disease and in a some- 
what lower proportion of cases of pain fol- 
lowing injury or disease of the cauda equina 
and lower extremities. It is obvious that the 
highest proportion of failures from spread of 
pain into new areas has occurred in carcinoma 
of the breast and malignant conditions of 
bone, where metastases may be most widely 
disseminated; that the conditions in which it 
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was most difficult to obtain an adequate level 
of analgesia were the amputation neuralgias 
of the upper extremity and carcinoma of the 
lung with apical involvement. Leucotomy 
may be regarded as a justifiable substitute 
for cordotomy in the last condition, and in 
phantom pain after amputation if cordotomy 
has been tried and has failed. 

After a unilateral operation many of these 
patients with disease in the abdomen, pelvis, 
or spine required a second cordotomy on the 
opposite side, as pain from these areas is so 
likely to be transmitted bilaterally. Actually 
pain from malignant disease of the torso, 
even if at first largely unilateral, spread to the 
opposite side in over a third of our cases. In 
nonmalignant disease this cross-over occurred 
in only 14 per cent, and it never took place 
when only an extremity was involved. Those 
on whom a secondary effective cordotomy 
was carried out are classified in the tables as 
successful end results, the others as failures. 
Failure to establish and maintain a satis- 
factory level of absolute analgesia accounted 
for the great majority of poor results, pro- 
vided the operation was performed before the 
stage of severe narcotic addiction. Late falls 
in the level of analgesia or the appearance of 
hypalgesia, even in small patches, is the com- 
monest cause of ultimate return of pain. We 
have no explanation for this and it is the 
complication that the skillful surgeon has 
most to fear. It can, however, usually be 
corrected by a secondary more radical cor- 
dotomy. We regard a second and even a 
third attempt to obtain permanent relief in 
suitable cases as justifiable and preferable to 
the mutilation of the psyche that accompanies 
leucotomy. Radical transection of an entire 
anterior quadrant of the cord, provided pre- 
cautions are taken to avoid the anterior spinal 
artery, seems to carry no greater risk of com- 
plications than a more superficial incision. 


DISCUSSION 


In view of the fact that no form of leu- 
cotomy can be counted on invariably to give 
satisfactory relief, and because the psychical 
deterioration is often appalling, surgeons can 
justifiably resort to this procedure only in a 
strictly limited number of painful conditions 
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TABLE III.—B.—RESULTS OF CORDOTOMY FOR 
RELIEF OF PAIN IN MALIGNANT DISEASE 






































Size of growth vee a pera = pn eg 
areas level | deaths 
Breast 10 3 3 3 I 
Lung 9 5 ace | I 3 
Gastrointestinal tract 28 24 I } 2 I 
Urinary tract 9 7 I — I 
Male genitalia 9 8 I a — 
Female genitalia 37 27 6 4 — 
Bone 15 9 3 I 2 
Total cases 117 83 15 II 8 
Per cent 100 70.9 12.8 9.5 6.8 

















in which no other operation is known to be 
effective, or after other methods have been 
tried and have failed; also when the situation 
is complicated by unusual emotional factors 
or narcotic addiction. To date we have not 
had the experience necessary to evaluate the 
topectomies of Pool and Le Beau, nor the 
cortical undercutting of Scoville. Psychic de- 
terioration following these recent modifica- 
tions of leucotomy has undoubtedly been re- 
duced, but their effectiveness cannot be 
evaluated until we know the incidence of 
early and late failure to relieve pain, as well 
as the risk of serious complications such as 
mortality in the poor risk patient with ad- 
vanced carcinoma or epileptic seizures in late 
survivors. 


SUMMARY AND CONCLUSIONS 


Bilateral frontal leucotomy is too mutilating 
a procedure to substitute for anterolateral 
cordotomy in any but a very limited group of 
cases of persistent, severe, and otherwise in- 
tractable pain. These include the victims of 
confirmed morphine addiction and certain 
mammary and other cancers with widespread 
bony metastases. Leucotomy in some form 
is the procedure of choice in carcinoma of the 
upper esophagus and oropharynx, in which 
involvement of the vagus nerve makes relief 
by division of sensory roots improbable; also 
in herpes zoster and the atypical neuralgias 
of the face in which no specific method of in- 
terrupting conduction of pain is known. 
Although relief may be obtained by cutting 
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the spinothalamic tract in the midbrain (19), 
the combined risk of mortality, failure to re- 
lieve pain, and disagreeable postoperative 
paresthesias are more serious objections than 
the complications of leucotomy. In terminal 
states of malignant disease bilateral leucotomy 
can reduce the patient’s pain and spare him 
the mental suffering and anxiety connected 
with hemorrhage, dysphagia, and respiratory 
difficulties. 

Unilateral leucotomy is often sufficient to 
give satisfactory relief of pain, especially when 
duration of life is restricted to a few months. 
When the frontothalamic connections are sac- 
rificed on only one side, no serious psychic set- 
back need be feared. If relief is inadequate, or 
pain ultimately recurs, the leucotomy can be 
extended to the opposite frontal lobe, but only 
at the price of serious changes in the finer 
qualities of the individual’s personality and 
mental retardation. 

Anterolateral cordotomy in the highest 
thoracic segments is unquestionably the better 
method of controlling pain arising in the ab- 
domen and lower extremities, even if bilateral 
or repeated operations are necessary to pro- 
duce complete and lasting relief. Unilateral 
high level division of the pain tract in the 
upper cervical cord or medulla has also been 
found to carry lesser risks than leucotomy, but 
analgesia and relief of pain to include the en- 
tire distribution of the brachial plexus cannot 
be counted on to be permanent. 

The difficulties and complications of antero- 
lateral cordotomy have been discussed. When 
properly performed on suitably selected cases, 
the operation is capable of giving excellent 
results with minimal risk. Many of our pa- 
tients still carry on their former physical 
activity and are able to work as well as before 
operation. This has been true of none of the 
individuals submitted to the various forms of 
leucotomy. 

Our statistics show that the present trend 
to supplant cordotomy by leucotomy cannot 
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be justified except in very limited and well 
defined circumstances. 
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A LONG TERM APPRAISAL OF CAROTID BODY TUMORS ; 
WITH REMARKS ON THEIR REMOVAL 


FRANK H. LAHEY, M.D., F.A.C.S., and KENNETH W. WARREN, M.D., F.A.C.S., 


Boston, Massachusetts 


HE limited number of tumors of the 

carotid body reported indicates that 

it is not a common tumor of the neck, 

yet the fact that we have had 22 of 
these tumors to deal with proves that they 
are by no means rare. They are a serious 
type of tumor in terms of their capacity to 
make troubl and are particularly serious in 
reference to the proper selection of their 
method of management. 

In an effort to help us and aid others in for- 
mulating a rational plan of management in 
patients with these tumors, we have dis- 
cussed, in a previous communication (14), 
certain factors relative to the clinical and 
pathologic nature of these tumors, as well as 
the risks of surgical removal. In this com- 
munication we also discussed the effectiveness 
of alternative therapy (roentgen irradiation). 
We analyzed 18 cases of carotid body tumors 
taken from the records of this clinic and on 
the basis of the cumulative literature and our 
own clinical experience with these tumors 
emphasized that they exhibit two distinctly 
undesirable characteristics. They become 
malignant in only a small percentage of cases. 
They at times entirely surround and include 
the common, external, and internal carotid 
arteries and become so fused with these struc- 
tures that they can be removed only by ligating 
these vessels, a procedure which is associated 
with a prohibitively high morbidity and mor- 
tality. We concluded in this communication 
that if the carotid body tumor is found to 
surround the internal, external, and common 
carotid arteries completely so that excision of 
the tumor would necessitate the ligation of 
these vessels, removal should be done only 
when biopsy reveals a malignant tumor. 
Strict adherence to this plan of decision in 
these types of cases on our part appears to 
have eliminated some of the tragic conse- 
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quences of the surgical excision of carotid body 
tumors. With these experiences in mind it is 
obvious that it is extremely important for 
everyone who has had any considerable ex- 
perience with cases of this type to record 
particularly the percentage of malignant 
tumors occurring in their series of carotid 
body tumors and also the percentage of cases 
in which the tumor includes the three great 
vessels, and to record in the appraisal what 
has happened to the patients in whom it did 
not seem wise to remove the tumor. 

It is with these points in mind that we wish 
to review our total experience with these 
tumors and to record the long term results. 


ANATOMY 


The carotid bodies, first described by von 
Haller in 1743, are two in number, situated 
near the bifurcation of each common carotid 
artery. They are oval, gray or reddish 
brown, and measure about 5 millimeters in 
their greatest diameter. The structure is sur- 
rounded by a fibrous capsule from which 
projections penetrate the substance of the 
gland, dividing it into lesser lobes and 
lobules. 

Microscopically, the gland is distinctly 
lobular. The characteristic cells are usually 
arranged in whorls or alveoli which are sur- 
rounded by a supporting stroma containing 
many capillaries (Kohn, 11-13). This essen- 
tial structural pattern is brought out clearly 
by silver impregnation of the reticulum. The 
individual cells are polygonal with finely 
granular protoplasm and a large oval nucleus 
rich in chromatin. 

Kohn has emphasized the affinity of certain 
cells of the carotid bodies for chromium salts 
and has concluded that the chromaffin reaction 
indicated an origin of these cells from the 
sympathetic nervous system. DeCastro (4, 5) 
was unable to substantiate this chromaffin 
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reaction. LeCompte (15, 16), in studying 
several of these tumors including some from 
our series, could not demonstrate a true 
chromaffin reaction. 


EMBRYOLOGY 


Kohn’s original concept that the essential 
cells of the carotid bodies were derived from 
the sympathetic nervous system has been 
challenged in recent years by several in- 
vestigators. Smith has thought that mesoder- 
mal elements combined with components 
from the glossopharyngeal, vagus, and sympa- 
thetic nerves. Boyd has held a similar view 
and has emphasized the point that the 
mesenchymal elements from the region of the 
artery of the third branchial arch are the most 
important anlage in the derivation of the 
carotid body. 


FUNCTION 


The apparent affinity of the cells of the 
carotid body for chromium salts led the early 
investigators to speculate regarding the ability 
of these cells to elaborate epinephrine. Re- 
cent investigators, including Christie and 
LeCompte, have concluded that they do not 
produce epinephrine, although LeCompte de- 


monstrated the presence of a pressor sub- 
stance, apparently not epinephrine, in 1 of the 
tumors included in this series. DeCastro’s 
suggestion that the carotid bodies are chemo- 
receptors has been supported by the investiga- 
tions of Heymans and Bouckaert, of Schmidt 
and Comroe, and of Dripps and Comroe. 
The first carotid body tumor was removed 
by Riegner in 1880 and described by Marchand 
in 1891. The carotid artery, the jugular vein, 
the vagus, hypoglossal, and sympathetic 
nerves were divided. The patient died on the 
third postoperative day. In 1866 Maydl and 
Gersuny each excised a carotid body tumor, 
with recovery of the patient. The common, 
external, and internal carotid arteries were 
divided in each instance with resulting 
hemiplegia in the case reported by Maydl. 
Albert, in 1889, excised the first carotid body 
tumor without sacrifice of major vessels, but 
the tumor recurred within 1 year. Collective 
reviews by Keen and Funke (1906), Reid 
(1920), Royster (1924), Phelps, Case, and 
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Snyder (1937), Bevan and McCarthy (1929), 
and Gratiot (1943) have helped to clarify the 
many problems relating to the diagnosis and 
treatment of this disease. 


PATHOLOGY 


The pathology of the carotid body is limited 
to tumor formation. These tumors have been 
designated adenomas, peritheliomas, endo- 
theliomas, hamartomas, paragangliomas, neu- 
roblastomas, and more simply, carotid body 
tumors. With such lack of unanimity re- 
garding nomenclature it seems preferable to 
employ the latter term. 

Grossly, the tumors tend to retain the shape, 
lobulation, and encapsulation of the normal 
carotid body. They are firm, compressible, 
slow growing tumors which at times, as stated, 
eventually encircle the carotid vessels on the 
affected side. They vary considerably in size, 
with the largest tumor, reported by Reid, 
weighing 190 grams. 

LeCompte (15), in 1948, analyzed 17 carotid 
body tumors, 15 of which were from the series 
reported by us in 1947. He noted the wide 
variation in microscopic patterns previously 
recorded in the literature. In view of the lack 
of any uniformity in microscopic arrangement 
he suggested that these tumors be designated 
by the noncommittal term ‘carotid body 
tumor.” 

Although the weight of the tumors in this 
group was not recorded in most instances, 3 
weighed 28, 50, and 60 grams, respectively. 
Most of the tumors were well encapsulated, 
but those in which a segment of the carotid 
artery was resected were densely adherent to 
the vessel wall. Grossly, the tumors were 
firm and homogenous. 

Microscopically, LeCompte divided the 
tumors into three groups. The most common 
type is the variety in which there is a fairly 
faithful reproduction of the normal structure. 
The second was designated the adenoma-like 
type and was characterized by a cellular ar- 
rangement in which the chief cells had a pro- 
nounced epithelial appearance. The cells 


‘ were round or polyhedral, contained abundant 


cytoplasm, and were grouped in sheets or 
rows. The supporting stroma was minimal in 
this variety. The third type was called the 
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Fig. 1. Branchial cyst. 


angioma-like pattern. The cells were more 
compressed, spindle-shaped or crescentric and 
closely apposed to a rich capillary network. 
These various patterns were frequently present 
in the same tumor so that, despite these vari- 
ations, the essential histologic picture was 
reasonably uniform. 


THE INCIDENCE OF MALIGNANCY 


Malignant manifestations, such as variation 
in size and shape of the individual cells, 
mitoses, and invasion of the capsule and ad- 
jacent structures, are said to occur in 15 to 
20 per cent of cases (Gratiot). Harrington, 
Clagett, and Dockerty have expressed the 
view that 50 per cent of the tumors in their 
series showed definite microscopic evidence of 
malignant change. They suggested that “‘it 
might be well to regard these neoplasms as 
being low grade malignant lesions possessing 
potential powers of, if not actual tendencies 
toward, invasion and metastases.’’ LeCompte, 
on the basis of his microscopic analysis of 17 
carotid body tumors (including 15 from our 
original series), disagreed quite positively with 
this suggestion. He found no microscopic 
evidence of malignant disease in this group. 
He observed considerable variation in nuclear 
size, but pointed out that similar nuclear 
changes are seen in other benign tumors such 
as parathyroid adenomas. Mitoses were 
rarely seen. Willis stated “with few and 
doubtful exceptions, tumors of the carotid 
body are benign, growing slowly, remaining 
sharply circumscribed and producing no 
metastases.” 

Metastases to regional lymph nodes have 
been alleged to occur. LeCompte, in an ex- 
tensive review of the literature, found only 2 
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Fig. 2. Carotid body tumor. 


cases of histologically proved metastases in 
lymph nodes. In one of these he thought that 
the nodal involvement may have been due to 
direct extension. In this group of our 22 
patients now reported with carotid body 
tumors, there was no conclusive evidence of 
malignant growth in any instance. In 1 pa- 
tient with a histologically benign carotid body 
tumor there was a separate glomus jugularis 
tumor on the same side which invaded the 
mastoid process of the temporal bone, and 
although it appeared benign cytologically, it 
must be considered as locally malignant. In 
another tumor arising from the glomus jugu- 
laris with a microscopic picture identical with 
carotid body tumor, there were definite 
metastases to one of five cervical lymph nodes. 
One patient, whose tumor had been present 
for g years when first observed at this clinic, 
had at that time a simple biopsy of the growth 
on March 25, 1939. It was considered a be- 
nign carotid body tumor on histologic grounds. 
Chest roentgenograms, however, revealed 3 
parenchymal lesions which were thought to be 
metastatic growths. Since the patient is still 
living 10 years later and doing her own house- 
work, and there has been no increase in the 
size of the cervical tumor, it must be assumed 
that the interpretation of this chest roentgeno- 
gram was incorrect and that the tumor was 
benign. For purposes of establishing the risk 
of malignant disease in carotid body tumor it 
can be said that in the true carotid body tumors 
in this series there has been no proved instance 
of malignancy. Both of the tumors in this 
series arising from the glomus jugularis, which 
because of their identical histologic char- 
acter and because they can, on the basis 
of anatomical proximity, be confused with 
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Fig. 3. This illustration is presented merely to show the 
location of the incision and to emphasize the need for its 
length. 


carotid body tumors, have been included as a 
subgroup in this series. There was evidence 
of local invasion in one of these cases and 
metastases to 1 of 5 cervical nodes in the 
other. We have reported these 2 cases in this 
series for the benefit of others who may have 
to deal with similar cases. Because they are 
not true carotid body tumors as clinically 
classed we do not think they should be al- 
lowed to affect the percentage figure of the 
incidence of malignancy in this group of true 
carotid body tumors. 

It seems reasonable to conclude that the 
incidence of malignant manifestations in 
carotid body tumors is very much lower than 
has generally been assumed and reported. 
The concept that these tumors are frequently 
malignant has been largely responsible for the 
persistence with which their surgical excision 
has been so generally pursued often even when 
their removal has required ligation of the 
carotid arteries on the involved side. This 
observation is made with no purpose of undue 
criticism, particularly as we have been guilty 
of this attitude ourselves in the past before 
we had had sufficient experience with these 
tumors to take a position based upon personal 
experience. This critical comment is made and 
this report submitted in an attempt to demon- 
strate that the fear we have had in the past of 
the danger of malignancy in carotid body 


tumors has, at least from our experience, been 
an unfounded one. 


CLINICAL FEATURES 


Tumors of the carotid body are generally 
unilateral, but may occasionally be bilateral. 
They are slow growing, essentially asympto- 
matic lesions, situated deeply beneath the 
sternomastoid muscle at the level of the 
bifurcation of the common carotid artery. 
Because they are attached to the carotid ves- 
sels at the carotid notch these tumors are 
mobile in the horizontal, but not in the ver- 
tical plane. They are firm, compressible 
growths, which occasionally exhibit a bruit. 
They are sometimes associated with vague 
pains and occasionally one will attain such 
size and so enlarge or project inward into the 
pharynx as to cause reai interference with 
swallowing. We have reported 2 such cases 
in a previous paper (14) on this subject. 
Spontaneous injuries of cranial nerves are 
rare. Two cases of such nerve involvement 
were also reported previously. 

Most carotid body tumors cause no sub- 
jective symptoms. Growth in these tumors is 
so gradual and subjective manifestations are 
so mild or absent that patients usually delay 
in seeking medical advice until the tumors 
have attained quite considerable size. The 
duration of symptoms in our cases, when they 
occurred, varied from 3 months to 16 years. 
In the average recorded series the mean dura- 
tion of symptoms prior to surgery was 6 years. 
In this group of 23' cases, 22 patients sought 
advice because of a swelling in the neck, while 
only 1 patient was unaware of the cervical 
tumor, it being discovered during a routine 
physical examination. Seven patients had 
mild pain in the face or neck, 3 experienced 
hoarseness, and 1 complained of dysphagia. 
Three patients had bilateral carotid body 
tumors. Three siblings in one family were 
included in this series and there were 2 other 
members of the family who were treated else- 
where for carotid body tumors. A thrill and 
bruit were recorded in 3 cases. Involvement 
of cranial nerves was present in 2 patients, 


1This includes a glomus jugularis tumor without a true carotid 
body tumor. Note there is also included another glomus jugularis 
tumor in which there were also bilateral true carotid body tumors. 
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the hypoglossal nerve being affected in one 
instance and the recurrent laryngeal nerve in 
another. In 2 patients the tumor projected 
into the pharynx. Both of these were suc- 
cessfully removed. In one of these the intra- 
pharyngeal enlargement and projection was of 
sufficient amount to interfere with swallowing 
and nutrition. This patient, an Army off-cer, 
had had two attempts at removal of the tumor 
in the Army, one by an external approach and 
one by a transoral approach. Both were 
unsuccessful and he came to the clinic for 
further attempt at surgical removal and be- 
cause of his increasing inability to eat. The 
tumor, which had extended to the base of the 
skull, was successfully removed by the com- 
bined external and intrapharyngeal routes. 


DIFFERENTIAL DIAGNOSIS 


The 4 laterally located, single and movable 
tumors of the neck, as stated in the previous 
paper (14), were branchial cysts, carotid body 
tumors, solitary lateral aberrant thyroid 
masses and neurofibromas. 

The lesion most commonly confused with 
carotid body tumor is branchial cyst. These 
cysts, forming as they so frequently do in the 
lower half of the tract, are so superficial in 
character and located, as a rule, well below 
the level of the bifurcation of the carotid 
artery, that they tend to become more and 
more superficial and to bulge more and more 
outward as they enlarge (Fig. 1). 

In contradistinction to this, carotid body 
tumors, located as they are in the carotid 
notch, originate at a higher level and are more 
deeply located (Fig. 2). As they enlarge, 
they project upward under the angle of the 
jaw, sometimes to the extent that they become 
adherent to the base of the skull, and at times 
extend inward until, as we have seen in 2 of 
our cases, they bulge into the pharynx and, 
as happened in 1 of our cases, seriously inter- 
fere with swallowing. 

Single lateral aberrant thyroid masses or 
solitary cervical metastases from a malignant 
thyroid tumor constitute the other common 
discrete cervical growth which we have con- 
fused with a carotid body tumor. When these 
tumors are multiple, as they so frequently are, 
they will not need to be differentiated from 
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Fig. 4. The type of carotid body tumor which includes 
all three branches, the common, the external, and the 
internal carotid, is illustrated. It is in this type of tumor 
that removal is often impossible and in which ligation of 
all three vessels to accomplish such a removal is unjustifi- 
able because of the mortality. Note that this tumor was 
removed by ligating only the external carotid artery, then 
by removing the tumor together with the adventitia of the 
vessel. Note also the anomalous superior thyroid artery. 
(From Postgraduate Medicine, 1949, 5: 137-138.) 
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tumors of the carotid body. When they occur, 
however, as a single discrete, laterally located, 
movable tumor mass, as they occasionally 
have in our experience, they can and have 
been confused with a carotid body tumor. 

These lateral tumors of thyroid origin are 
frequently deep in location, discrete in charac- 
ter, and differ from carotid body tumors only 
in that they do not tend to enlarge upward 
under the jaw and, unlike carotid body 
tumors, can be moved upward and down- 
ward. 

Neurofibromas may occur at any conceiv- 
able location, and when they appear in the 
region of the bifurcation of the carotid artery 
and are discrete and mobile, they are almost 
indistinguishable from carotid body tumors. 


TREATMENT 


It is important to diagnose carotid body 
tumors correctly before operation, if possible, 
in order that one may have in mind the possi- 
ble mortality hazard of ligating the common 
and internal carotid arteries, which may 
prove necessary, if the decision to remove the 
tumor is made and in order that one may have 
his mind made up preoperatively as to what 
he will do should removal be possible only by 
ligation of the carotid arteries. It is important 
to explain before operation to the patients and 
their families that such may be the character 
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Fig. 5. Note in this illustration the complete exposure 
of the common carotid down to the clavicle and the ex- 
ternal and internal carotid up to the angle of the jaw in or- 
der to obtain mobility of these structures and the included 
tumor. Note by lateral traction of the Penrose drain placed 
around the vessels, the ability to obtain an exposure which 
permits dissection of the carotid body tumor from the 
lateral pharyngeal wall. Note also the hypoglossal nerve. 
In many instances the tumor will be of such size that the 
upper two tractors placed beneath the hypoglossal nerve 
will serve to protect it by holding it up out of the way. 


and location of the tumor that the danger of 
its removal may prove too great to accept. 
This will serve to avoid misunderstanding and 
unhappiness on the part of the patient and 
the family. 

Preliminary carotid compression, graduated 
over a period of 7 to 8 days, from 1 minute 
3 times a day to 10 minutes 3 times a day, may 
occasionally give valuable information as to 
which patient will not tolerate ligation of the 
common or internal carotid arteries. Ability 
to tolerate carotid compression for 10 minutes 
3 times a day does not give dependable as- 
surance, however, that the common and in- 
ternal carotid arteries can be interrupted 
safely at the time of operation if the necessity 
arises, and we would advise against accepting 





this as evidence that all three vessels can be 
ligated. Nor has it been proved that com- 
pression of the carotid artery for increasing 
time periods necessarily increases the col- 
lateral circulation to the brain. In spite of the 
fact that compression of the common carotid 
artery could be tolerated without symptoms, 
fatalities occurred in 3 out of 7 patients with 
carotid body tumors in whom ligation of the 
common, internal, and external carotid ar- 
teries was necessary to remove the tumors 
completely. A catastrophe may be expected 
in a high percentage of cases in which ligation 
of these vessels is performed. 


TYPES OF OPERATION PERFORMED 


The tumor was completely excised in 11 of 
our cases without ligating the carotid arteries. 
There was 1 death from cerebral damage in 
this group. Autopsy revealed that although 
the carotid body tumor had been successfully 
removed without ligation or division of the 
carotid arteries, complete thrombosis of the 
internal carotid artery had occurred and 
caused death. Autopsy demonstrated that 
carotid thrombosis was brought about in this 
patient by a sclerotic plaque being broken off 
during the manipulation of the carotid in- 
cidental to the removal of the carotid body 
tumor, the plaque projecting into the intima. 
One must have this possibility in mind in any 
patient with sclerotic carotids even though the 
tumor is always readily removable without 
ligating the vessels. In 1 patient subtotal re- 
moval of the tumor was accomplished without 
ligation of the major vessels. It was necessary 
to ligate the internal, external, and common 
carotid arteries at the time of operation in 6 
instances. There were 3 deaths in the group, 
all from cerebral complications. Two of the 
3 survivors had major cerebral manifestations 
which gradually cleared. In 2 other patients 
the common carotid artery was ligated, in 1 
as a preliminary operation preparatory for 
subsequent removal of a glomus jugularis, 
and in 1 a ligation had been done as an 
emergency maneuver to control hemorrhage 
during an unsuccessful attempted removal of 
a carotid body tumor in another institution. 
Both of these patients withstood the ligation 
well, although 1 of them, an elderly hyper- 
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tensive woman with the glomus jugularis, died 
of a cerebral accident 14 months after the 
operation. In 2 cases simple biopsy of the 
tumor was made, and in 1 case, in which a 
biopsy had been done elsewhere g years prior 
to examination at the clinic, re-exploration 
was declined. The original biopsy specimen 
showed no evidence of malignant disease, and 
the tumor had not enlarged in the ensuing 9 
years. 

In addition to the 2 patients who had tem- 
porary hemiplegia following removal of a 
carotid body tumor, 4 patients had paralysis 
of the hypoglossal nerve, 1 had paralysis of 
the recurrent laryngeal nerve, and 1 patient, 
in whom a carotid body tumor and a glomus 
jugularis were removed at separate opera- 
tions, had paralysis of the seventh, tenth, 
eleventh, and twelfth intracranial nerves fol- 
lowing the very radical intracranial procedure 
required to remove the glomus jugularis. 

There were 4 deaths in the group of 23 
patients who were observed for carotid body 
tumors, a mortality of 17.4 per cent. These 4 
deaths occurred in the group of 20 patients in 
whom the carotid body tumor had been ex- 
cised, giving a mortality for resection of 20 
per cent. The mortality for excision of the 
carotid body tumor accompanied by immedi- 
ate ligation of the common, internal, and ex- 
ternal carotid arteries was 50 per cent. Since 
the common carotid artery was ligated in 2 
patients as a preliminary maneuver to subse- 
quent excision of 1 carotid body tumor and 1 
glomus jugularis respectively without a fatal- 
ity, there was a total of 8 patients who had 
ligation of the common carotid artery with 3 
deaths, a mortality of 37.5 per cent. 

It should be recorded for the benefit of 
others and for the purpose of establishing our 
conclusion, that all these fatalities occurred in 
patients with lesions which were proved 
benign on pathologic examination. 


SUBSEQUENT COURSE 


The 3 patients who survived excision of a 
carotid body tumor and ligation of the com- 
mon, internal, and external carotid arteries 
are all living and well, 2 of them 5 years and 
one 6 years after operation. The 2 who had 
temporary paraplegia have recovered com- 
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Fig. 6. Note in this diagrammatic illustration of a 
normal carotid structure without a carotid body tumor 
how narrow the carotid notch is. This illustration is 
presented to demonstrate, as shown in Figure 7, how these 
structures can be spread to bring about exposure of a 
carotid body tumor. 


pletely. The patient whose common carotid 
artery was ligated to control hemorrhage at 
exploration of the tumor in another hospital 
and who subsequently had the carotid body 
tumor removed and the common carotid ar- 
tery divided at the clinic, is alive and well 2 
years following the operation, but has some 
impairment of her speech. 

Of the 11 patients who survived excision of 
the tumor without ligation of the common or 
internal carotid arteries, 1 died 5 months after 
operation from generalized abdominal car- 
cinomatosis. Exploration and biopsy had re- 
vealed adenocarcinoma suggesting gastroin- 
testinal origin. There was no recurrence of the 
carotid tumor. The 10 remaining patients are 
living and well, 5 having survived a period of 
1 to 4 years, and 5, from 5 to 15 years. 

Three patients who had simple biopsy of the 
tumor were alive 10, 11, and 17 years, 
respectively, following this operation. 
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Fig. 7. In this semidiagrammatic illustration is shown 
the ability to spread the external and internal carotid ves- 
sels by means of the Penrose tubing tractors and the begin- 
ning of the separation of the carotid body tumor with the 
external and internal carotid vessels spread widely apart. 
Note how these tractors tend to protect the hypoglossal 
nerve when the carotid body tumor is large and the dis- 
section must be made close to the hypoglossal nerve as it 
crosses in front of both the carotid vessels. 


Of the 2 patients with tumors of the glomus 
jugularis', 1 died 14 months later after being 
bedridden 3 months following a cerebrovas- 
cular accident. She was an elderly woman 
with long standing arterial hypertension who 
showed no evidence of local recurrence of the 
cervical tumor, despite the fact that there was 
metastasis to 1 of 5 lymph nodes removed at 
the time of operation. The other patient with 
a tumor of the glomus jugularis which had in- 
vaded the mastoid process, and who also had 
previously had a separate benign carotid body 
tumor removed from the same side, in this 
clinic, is living and well 3 months following 
the operation for the glomus jugularis. 

It is apparent at least from this series and 
from quoted reports that the mortality fol- 
lowing removal of carotid body tumors, when 


1These are included as a matter of record because of the rare- 
ness of these tumors. 


it is necessary to ligate the common and inter 
nal carotid arteries, is forbiddingly high and 
cannot be justified in light of the tendency 
of these tumors to grow slowly, to produce 
minimal symptoms in most instances and, in 
most cases, to remain benign. 

Tumors of the carotid body, unless they are 
shown by biopsy to be malignant, unless they 
are enlarging intrapharyngeally so that they 
are progressively interfering with swallowing 
or causing pain, should not be excised when 
they surround the internal, external, and com- 
mon carotid arteries completely so that their 
excision would require the ligation of these 
structures. 


TECHNICAL CONSIDERATIONS OF THE 
OPERATION 


Such can be the technical difficulties of re- 
moving carotid body tumors that we have 
been much more concerned with wide ex- 
posure and anatomical relationships than with 
cosmetic appearance of the scar. For this 
reason we have employed long longitudinal 
incisions placed just in front of the sternomas- 
toid muscle. These incisions are made long 
enough so that the entire carotid system can 
be exposed and mobilized, an important step 
in exposing the carotid body tumor ensconced 
as it is in the carotid notch (Fig. 3). 

After the sternomastoid has been freed and 
retracted laterally together with the internal 
jugular vein, the common carotid artery has 
been identified, completely isolated from the 
internal jugular vein and vagus nerve through- 
out its entire extent, the dissection of the 
artery is carried well down in the neck to the 
clavicle and up to and beyond the point of 
division of the common carotid into the ex- 
ternal and internal carotid arteries. At this 
point the tumor comes into view together with 
the external and internal carotid arteries and 
one is able to settle whether the tumor is or is 
not the type which includes the common carotid 
artery and its external and internal carotid 
branches (Fig. 4). This complete dissection 
and mobilization of the entire carotid system 
(common, external, and internal carotid ar- 
teries) can be of great aid in removing some 
tumors of the carotid body. When the internal 
jugular vein and vagus nerve have been com- 
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pletely freed from the carotids and the carotids 
have been completely mobilized from their 
lowest to their highest point in the neck, it is 
possible by means of the Penrose drain trac- 
tors placed around them to elevate the carotids 
out of their bed in the neck, together with the 
tumor, in such a manner that much more ex- 
posure and approachability to the tumor in 
the carotid notch (Fig. 5) can be obtained. If 
the tumor is not the inclusive type, one may 
also be able to determine how movable it is 
and how intimately it is fused into the carotid 
notch and to the external and internal carotid 
vessels. 

When the tumor is small and readily mov- 
able in the carotid notch, no difficulty is en- 
countered in its removal; when the tumor is 
large in most instances it is quite firmly fixed 
in the carotid notch and quite intimately 
fused with the external and internal carotid 
vessels. In many of these cases such is the 
intimacy of this fusion that one’s first impres- 
sion can easily be that it will not be possible to 
get the tumor off the carotids without ruptur- 
ing these vessels, necessitating ligation, the 
step so desirable to avoid. It has been possible 
for us in several of such cases to remove the 
carotid body tumor successfully by taking the 
adventitia of the vessel with the tumor. This 
procedure is not too difficult or dangerous, 

particularly for anyone who has had experi- 
-ence with decorticating the carotids. We 
have been particularly aided in the removal 
of such nonencircling carotid body tumors by 
the use of the Berens magnifying loupe. 

When the tumor is small enough and the 
neck long enough so that the external and 
internal carotids can be exposed and visualized 
well above the tumor, we have been aided in 
exposing these tumors by placing a loop of 
small Penrose tubing around each branch of 
the carotid (external and internal) above the 
tumor and a separate one around the common 
carotid below the tumor (Fig. 6). This maneu- 
ver provides two aids. One can, by opposed 
traction upon the Penrose loop about the ex- 
ternal and internal carotids, so spread them 
that the narrow angle which they make as 
they form the carotid notch is so widened 
(Fig. 7) that exposure and separation of the 
tissue from either the external or internal 
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carotid artery can more readily be started at 
the top of the tumor where it is attached 
either to the external or to the internal carotid 
artery. Once a line of separation between the 
upper part of the tumor and the external or 
the internal carotid is established for a short 
distance, one can by widening the distance 
between the external and internal carotids 
continue the separation to the notch and then 
start the separation at the top point of at- 
tachment of the tumor to the opposite vessel, 
carrying the separation downward until the 
tumor is attached only at the carotid notch, at 
which point, with its now established mobility, 
it can be removed without difficulty. In some 
instances it will be possible to carry the dis- 
section from the top of the tumor down to the 
notch and on up its attachment to the other 
carotid until it is completely separated. 

We wish again to direct attention to the 
fatality, which we have reported earlier in this 
paper, in a patient on whom a carotid body 
tumor was successfully removed without 
ligating the carotid but in whom a plaque of 
sclerotic intima was so cracked in these 
manipulations that it projected into the vessel 
lumen, caused a thrombosis, and brought 
about a fatality. With the plan of exposure 
here described, one can readily realize that 
the decision for or against attempting removal 
of the tumor should concern itself seriously 
with the degree of sclerosis in the vessel wall 
and the danger of bringing about this com- 
plication. If the vessels are soft and flexible 
there will be no danger in employing the 
method of exposure by Penrose drain traction 
as described. 

These Penrose drain tractors have still 
further advantages in that external traction 
on all three tractors with a low dissection of 
the common carotid down to the clavicle per- 
mits such mobilization of the vessels together 
with the tumor from its position against the 
lateral pharyngeal wall that it can be freed 
from any deep position in the neck and more 
readily detached from its surrounding tissues, 
particularly the lateral pharyngeal wall. Still 
another value of this procedure is shown in 
Figures 5 and 7. The rubber drain tractors 
can be so placed on the external and internal 
carotid arteries below the point where the 
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hypoglossal nerve crosses these two structures 
that the nerve is held safely up out of the way 
above the tractors as the dissection is carried 
out. 

Since our experience with carotid body 
tumors which have enlarged inward so that 
they encroach upon the pharyngeal wall and 
interfere with swallowing and also become 
firmly attached to the base of the skull has 
been limited to but 2 cases, we can hardly 
speak with any degree of authenticity con- 
cerning the removal of carotid body tumors of 
this type. We feel sure, however, that these 
cases are unusual and rare in everyone’s ex- 
perience. They are, nevertheless, of urgent 
importance since they may seriously interfere 
with swallowing. It was fortunate in both 
these cases that with the inward direction of 
expansion of the tumor the problem of separa- 
tion of the tumor from the external and inter- 
nal carotids was not a great one. The two 
greatest problems in the removal of these two 
carotid body tumors were: (1) the separation 
of the deep tumors from the lateral pharyngeal 
wall because of the difficulty of obtaining ex- 
posure in this deep position with the great 
vessels intact (Fig. 5) and (2) the necessity of 
severing the final attachment of the tumor to 
the base of the skull by bluntly severing with 
the scissors passed downward on the palpat- 
ing finger. 

The location of the sympathetic chain di- 
rectly beneath the carotid vessels and the 
location of the superior cervical sympathetic 
ganglion beneath the carotids on the upper 
part of the neck make avoidance of injury to 
this structure and the production of a Horner’s 
syndrome difficult, particularly when the 
carotid body tumor is large and when it is 
the type which has enlarged upward under 
the jaw and inward into the pharynx. It is 
possible in the small carotid body tumors, 
particularly with the carotid system mobilized 
with the rubber tractors as shown in Figure 7, 
to demonstrate the sympathetic system at a 
level lower than the tumor and to follow it up 
as the tumor is dissected free and preserve it. 
In the very large and deep tumors such will 
be the difficulties of exposure of the deeper 
portions that blunt separation of the tumor 
from the pharyngeal wall with the finger will 


be necessary. Unless previous operations have 
been performed on the tumor, as was the case 
in our largest tumor, the separation of the 
tumor from the lateral pharyngeal wall with 
the finger has not been difficult and in both 
of these cases the absence of a Horner’s syn- 
drome indicates that the sympathetic chain 
escaped injury. 

The location of the hypoglossal nerve, 
crossing the carotids just above the notch is 
such that this nerve will be in danger of in- 
jury, particularly when the carotid body 
tumor is large. One of the first steps in the 
removal of a carotid body tumor should be 
the exposure of the hypoglossal nerve and 
settling the danger to it in the removal of the 
tumor. Should it be decided that the nerve 
might be injured during removal of the tumor, 
the nerve should be severed and long identify- 
ing sutures left on either end to simplify re- 
suture after the tumor has been taken out. 


ROENTGEN TREATMENT 


Since it is evident from statements already 
made in this paper that there will be an oc- 
casional case of carotid body tumor in which, 
although the tumor is not malignant, it will 
be unwise to advise removal because of the 
involvement of all branches of the carotid 
arteries, the question of irradiation treatment 
of such a tumor is bound to arise. 

We have had such an experience with 3 
patients all of whom have been submitted 
to irradiation treatment. In 2 of these pa- 
tients the carotid body tumor has not in- 
creased in size, and although it has not disap- 
peared it has been thought by all of us to have 
decreased moderately in size. In the third 
patient in spite of irradiation there was such 
an increase in size and inward enlargement of 
the tumor that it interfered with swallowing 
and brought about considerable discomfort. 
This patient has now been submitted to 2 
million volt irradiation treatment, the tumor 
is again smaller and the patient is more com- 
fortable. What the outlook will be with 2 
million volt irradiation as compared with our 
experiences to date can only be answered at 
some later time when more of these patients 
have been submitted to this method of treat- 
ment. 
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LAHEY, WARREN: CAROTID BODY TUMORS AND THEIR REMOVAL 


SUMMARY AND CONCLUSIONS 


Carotid body tumors are relatively uncom- 
mon. They are serious tumors in terms of the 
difficulty in their clinical recognition and in 
reference to the selection of a proper method 
of treatment. They occasionally entirely sur- 
round and include the carotid arteries and be- 
come so fused with these structures that the 
tumor can only be removed by division of 
these vessels, a procedure which is associated 
with a prohibitive morbidity and mortality. 

These tumors are, for the most part, benign, 
slowly growing, and relatively asymptomatic. 

With our experience in mind it is difficult to 
justify an aggressive attitude toward indis- 
criminate surgical removal of carotid body 
tumors, particularly in those instances in 
which they can only be excised by the inter- 
ruption of the carotid vessels. 
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POSTTRANSFUSION VIRAL HEPATITIS 
AS A SURGICAL COMPLICATION 


LEON GINZBURG, M.D., F.A.C.S., LEON N. SUSSMAN, M.D., F.A.C.P., and 
HAROLD AUERHAN, M.D., New York, New York 


HE occurrence of jaundice post- 
operatively may be either imme- 
diate, occurring within the first few 
days, or delayed, appearing 1 to 4 
months postoperatively. It is with the lat- 
ter and its relation to so-called homologous 
serum jaundice or posttransfusion hepatitis 
that this communication is concerned. It is 
understandable that the appearance of jaun- 
dice during this period will prove a matter 
of concern to the surgeon, presenting him 
with important diagnostic and prognostic 
problems. From a purely operative stand- 
point the possibility of unsuspected trauma 
to the extrahepatic ducts with subsequent 
cicatrization will arise, especially in cases in 
which procedures have been performed upon 
the gall bladder, pancreas, and duodenum. 
Diagnosis in such cases is the more urgent 
because of the necessity of deciding for or 
against further operative intervention: When 
surgery has been performed for neoplasm of 
the gastrointestinal tract the appearance of 
jaundice during this phase may suggest the 
possibility of metastases to the portal fissure. 
If infection has been present or the opera- 
tion had been undertaken for a vascular le- 
sion, development of a thrombotic process or 
extension of infection may be suspected. 

In recent years the extensive, one might 
say almost universal, use of blood transfusion 
in major surgical procedures has resulted in 
a considerable increase of jaundice occurring 
within the delayed postoperative phase (2). 
It is not within the province of this paper to 
discuss the etiology of homologous serum 
jaundice except to state that the evidence 
seems to prove that it is caused by a virus 
present in the blood of the donor (6), and 
introduced directly into the blood stream of 


From the Surgical Service and Blood Bank Laboratory of the 
Beth Israel Hospital, New York. 
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the recipient. The incubation period of this 
virus after transference to the recipient ap- 
pears to vary between 30 to 150 days. At 
this time a hepatitis of varying degrees of 
severity develops. Pathologically this can- 
not be differentiated from the type of hepati- 
tis found in infectious virus hepatitis. While 
the relation between infectious hepatitis and 
homologous serum jaundice is not entirely 
clear, it seems that the virus of infectious 
hepatitis has a shorter incubation period, 
averaging about 3 weeks. 

The role of pooled plasma in the produc- 
tion of delayed or homologous serum jaun- 
dice has been clear for some years (3). A certain 
restraint has therefore developed in its use, 
and methods for reducing the incidence of 
jaundice through viral sterilization by ultra- 
violet radiation have been devised (10).! 
The importance of blood transfusion in homo- 
logous serum jaundice has only lately been 
noted. The incidence of this condition will 
probably always be higher following the use 
of pooled plasma than following individual 
blood transfusion, because of the diffusion of 
infectious agents from one individual through 
multiple units. This incidence has been esti- 
mated to be as high as 4 to 7% per cent for 
untreated pooled plasma. A review of 1,600 
whole blood transfusions for the blood bank 
at Beth Israel Hospital in the year 1947 to 
1948 revealed 11 instances of delayed homo- 
logous serum jaundice. This incidence prob- 
ably does not give the complete picture. It 
is conceivable that some patients developed 
jaundice after having passed from the obser- 
vation of those physicians who treated them 
at this hospital or that the etiological rela- 
tionship of a previous transfusion was not 
considered. The possibility of the develop- 
ment of a mild unnoticed jaundice or (9) 
hepatitis without jaundice also exists. In the 
1This has only lately been questioned (1, 7, 8). 
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latter instance the occurrence of gastrointes- 
tinal symptoms might mistakenly have been 
attributed to the effect of the operation rather 
than to the low grade hepatitis. Such was 
the situation in a number of our own cases 
before icterus became manifest. 

In addition, one of us (L.G.) encountered 
delayed postoperative jaundice in 4 patients 
who were subjected to major procedures and 
transfusions at other institutions within the 
same period. 

In the present series of cases (Table I), the 
symptoms of onset were relatively mild con- 
sisting of loss of appetite, nausea, and occa- 
sionally mild vomiting and diarrhea. In a 
number of instances jaundice was observed 
before the development of other symptoms. 
The duration of jaundice in general varied 
between 1 to 3 months, reaching its height at 
about 4 to 6 weeks. Once the jaundice sub- 
sided there was no recurrence. In 5 instances 
in which tests were performed shortly after 
the subsidence of jaundice, persistence of a 
residual hepatitis was suggested by cephalin 
flocculation and thymol turbidity tests which 
were still positive but less strongly so than at 
the height of the icterus. In 3 instances in 
which these tests were repeated 4 months 
later, they had become negative. In about 
half the cases, moderate smooth, nontender, 
palpable hepatic enlargement developed and 
then receded as the patient improved. 

In considering the causes of jaundice oc- 
curring in the postoperative phase, it must be 
recalled that the incubation period of viral 
hepatitis dates. from the time of transfusion. 
Preoperative transfusions, therefore, may re- 
sult in jaundice appearing postoperatively at 
a period shorter than the anticipated mini- 
mal incubation time. 

In the Beth Israel Hospital group, there 
were no mortalities. However, 1 of the 4 pa- 
tients observed elsewhere died 4 days after 
the appearance of jaundice with fulminating 
acute yellow atrophy of the liver. The mor- 
tality from homologous serum jaundice has 
been reported as high as ro per cent (4). 

From a practical standpoint one must bear 
in mind that jaundice due either to cicatriza- 
tion following trauma or metastatic neoplasm 
is almost invariably of an obstructive type, 
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whereas that occurring in homologous serum 
jaundice is nonobstructive in nature. To dif- 
ferentiate between these we have relied upon: 
the passage of a duodenal tube actually to 
determine the presence or absence of bile in 
the duodenal; postgastrectomy in the jejunal 
contents; the chemical tests upon blood for 
bilirubin, cephalin flocculation, thymol tur- 
bidity, alkaline phosphatase, and cholesterol; 
tests of urine and feces for bile and urobilin; 
and certain clinical considerations to be dis- 
cussed in the following. 

The presence of grossly visible bile in the 
duodenal or jejunal contents, with a simul- 
taneously high or increasing bilirubinemia 
argues rather strongly against the presence of 
an extrahepatic type of obstructive jaundice. 
The absence of bile does not on the other hand 
rule out a hepatogenous icterus, as was evi- 
denced in 2 of our cases. These showed an 
absence of bile in the jejunal contents for 
about a week. Bile then appeared in the 
intestinal contents, but the bilirubinemia con- 
tinued at a high level for weeks thereafter. 

Blood chemistry studies were helpful inso- 
far as they usually showed early and strongly 
positive cephalin flocculation and thymol tur- 
bidity tests (ordinarily considered evidence 
of impaired hepatic function), with no in- 
crease in the alkaline phosphatase and choles- 
terol (ordinarily regarded as evidence against 
the presence of an obstructive jaundice). In 
2 instances they were more confusing than 
otherwise, for with the strongly positive floc- 
culation tests there were also marked in- 
creases in the alkaline phosphatase and blood 
cholesterol. Urobilin was present in the urine 
and stool except in 2 cases in which bile could 
not be found in the jejunal contents. 

The following clinical considerations also 
influenced our differentiation between homol- 
ogous serum jaundice and that due to ob- 
struction. It was reasoned that delayed bil- 
iary stenosis following operative trauma 
would probably not appear de novo but would 
be preceded in the immediate postoperative 
phase by such evidences of duct injury as: 

1. Appearance of a biliary discharge in 
patients in whom drainage had been carried 
out, or a loculated or peritoneal biliary effu- 
sion in those in whom it had not been done. 
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TABLE I.—HOMOLOGOUS SERUM JAUNDICE FOL- 
LOWING TRANSFUSION 





Maximum— 
Minimum 
days 


90-35 


Volume of 


Diagnosis blood c.c. 





Gastrointestinal 
leeding, no 
operation 


5,000 





Laparotomy for 


1,000 
perforated ulcer 





Hysterectomy for 


r 1,000 
broid uterus 





Gastrectomy for 
carcinoma of 
stomach 


1,000 plasma 
4,000 





Colectomy for car- 


] 3,000 
cinoma of colon 





Two stage colonic 
resection for car- 
cinoma of colon 





Gastrectomy for car- 
cinoma of stomach 





Abdominoperineal 
resection for car- 
cinoma of rectum 





Splenectomy for 
rupture of spleen 





Prostatectomy for 
hypertrophied 
prostate 





Subtotal gastrectomy 
for duodenal ulcer 

















2. Development of jaundice immediately 


postoperatively. 

3. Transient postoperative jaundice disap- 
pearing after the development of a biliary 
discharge. 

Thus, if it could be shown that there was 
an uninterrupted flow of bile into the intesti- 
nal tract in the immediate postoperative pe- 
riod, the possibility of extrahepatic duct in- 
jury or encroachment upon the papilla of 
Vater was unlikely. In patients subjected to 
gastrectomy this information was always 
available, as it is our custom to leave a Levin 
tube indwelling for 48 to 72 hours postopera- 
tively and to pass it again about the seventh 
postoperative day, and again just before dis- 
charge, in order to determine the presence of 
unsuspected gastric retention. When the 
differentiation between homologous serum 
jaundice or traumatic stenosis arose in such 
cases, the old history was obtained and the 
descriptions of the drainage noted. Bile was 
found to have been present in all such cases 
under discussion. 
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Differentiation of homologous serum jaun- 
dice from ordinary immediate posttransfu- 
sion hemolytic jaundice may occasionally be 
necessary. This problem could arise in a case 
in which transfusion had been carried out at 
least a month prior to operation and then 
again at the time of surgery. The ordinary 
hemolytic jaundice should appear immedi- 
ately following the last transfusion and be 
accompanied by hemoglobinemia and hemo- 
globinuria. Recovery or death occurs within 
2 weeks, whereas homologous serum jaundice 
may persist from 1 to 3 months. 

The appearance of jaundice a few months 
following an operation for gastrointestinal 
cancer will almost inevitably arouse misgiv- 
ings as to the presence of hepatic or portal 
fissure metastases. Before giving voice to any 
such serious prognostic implications, it may 
be well to recollect that the incubation period 
of homologous serum jaundice may extend 
as long as 5 months. If, as is likely, the pa- 
tient has had transfusions, attempts should 
be made to determine whether the jaundice 
is obstructive or nonobstructive in nature. 
This problem arose four times in the present 
series. In each event the jaundice was shown 
to be nonobstructive in character, and the 
diagnosis of delayed posttransfusion virus | 
hepatitis was made. The correctness of these | 
interpretations was attested by the fact that | 
the jaundice in each case disappeared. It is | 
interesting to note that when clinically obvi- 
ous hepatic metastases (7 months and 2 years 
later) developed in 2 of these cases, jaundice 
did not recur. Incidentally, it may be worth 
while to emphasize the fact that the most 
extensive intrahepatic metastases often exist 
without jaundice if the portal fissure is unin- 
volved, and that portal fissure glandular me- 
tastases are uncommon in colonic and rectal 
carcinoma. 

In an attempt to study the sources of the 
hepatitis, intensive investigations of all blood 
used were undertaken. In 7 of the cases every 


donor used was known and tabulated. Table | 


II shows the result of this listing. Thus donor | 
D.L. provided blood for Cases 2, 5, 7, each 
of whom developed homologous serum jaun- 
dice. Donor C.K. provided blood for Cases 10 | 
and 6, both of whom developed the disease. 
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In addition, very strong suspicion of the 
icterogenic nature of this donor’s blood is 
suggested by the fact that he was the only 
donor to provide blood for Case 6 who de- 
veloped jaundice 1oo days later. It was 
thought of interest to investigate all other 
recipients of blood from the two suspicious 
donors, D.L. and C.K. 

Donor D.L., over a period of 1 year, was 
used for 5 transfusions. Three of the recipi- 
ents (Cases 2, 5, and 7) developed homolo- 
gous serum jaundice. The other 2 recipients 
died of their original disease 4 days and 21 
days following the transfusion, before hepati- 
tis could have developed. Donor C.K. was 
used for 4 transfusions over the year. Two 
of the recipients developed homologous serum 
jaundice (Cases 6 and 10) whereas 2 others 
recovered but did not develop clinical hepa- 
titis. 

At this point it should be emphasized that 
at each phlebotomy the donors are carefully 
questioned covering any history of jaundice, 
hepatitis, or recent injection of blood prod- 
ucts. They are likewise inspected for evi- 
dence of icterus. In the case of the 2 donors 
mentioned, when the suspicion arose that 
their blood was probably icterogenic they 
were recalled for further examination. Physi- 
cally no abnormalities were noted. Labora- 
tory examination of their sera, however, re- 
vealed that C.K. had a cephalin flocculation 
of 4 plus, thymol turbidity of 8.5 units, and a 
bilirubin of 0.24 milligram per cent. DL. 
also showed a cephalin flocculation of 3 plus, 
thymol turbidity of 13, and a bilirubin of 
0.89 milligram per cent. Thus both of these 
donors showed serological evidence of hepatic 
dysfunction without any clinical evidence of 
disease. Of interest along this line is the fol- 
lowing statement by DeGowin (5), “There 
is some evidence that many persons may be 
carriers of the virus without actually develop- 
ing the disease in recognizable form.” The 
dangerous potentialities of the presence of 
such a condition in a professional donor need 
no elaboration. That a “human pool” of 
carriers of the virus of homologous serum 
jaundice exists among donors must be recog- 
nized. With this in mind, blood for transfu- 
sion purposes should be supplied from donors 
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TABLE II.—HOMOLOGOUS SERUM JAUNDICE 
FOLLOWING WHOLE BLOOD TRANSFUSIONS 












































No. donors | Case 1 |Case 10} Case 5 | Case 9 | Case 2| Case 7 | Case 6 
I TR. | FM. | DL. | PS. | DL. | DL. | CE. 
2 E.V. | S.G. | M.R. | C.W. | M.M.| QT. 

3 GS. | K.S. | M.T. | L.C. | FR. 
4 CS. | KJ. S.J. | P.G.H. 

5 F.A. | H.H. | G.J. | P.G.H. 

6 G.Z. | B.T. | N.L. 

7 Al. | C.K. | EG. 

8 SM. | FL. | S.Y. 

9 Cr. 

bi) S.R. 

II K.W. 























whose backgrounds are known and whose 
histories are reliable. Until there is available 
a laboratory test which can exclude carriers 
of the virus there exists the danger of trans- 
mission of this disease. The only other solu- 
tion available is a practical method of sterili- 
zation of all blood obtained. To date, viral 
sterilization of whole blood by ultraviolet 
irradiation suggested by Wolf and associates 
is impractical. Thus the danger of transmis- 
sion of the virus is still an ever present risk. 
In the absence of effective and practical safe- 
guards this danger may soon serve as a curb 
to the ever increasing use of whole blood, just 
as it did to the use of pooled plasma. 


SUMMARY 


1. Fifteen cases of homologous serum jaun- 
dice following use of whole blood are pre- 
sented. 

2. Failure to consider homologous serum 
jaundice as a cause of delayed postoperative 
jaundice in patients who have been given 
transfusions may lead to serious diagnostic 
and prognostic errors, and may lead to hazard- 
ous, unnecessary operative procedures. 

3. The disease itself may assume a very 
serious character. 

4. The jaundice in homologous serum jaun- 
dice is nonobstructive or hepatic in origin, 
that due to extrahepatic duct stricture or to 
neoplasms, obstructive in nature. The meth- 
ods and rationale employed to differentiate 
the two types are reviewed. 
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5. The presence of an undetectable carrier 
state constitutes a serious danger in the use 
of ‘unknown donors.” 

6. The idea of a “human pool” of homolo- 
gous serum jaundice virus among so-called 
professional donors is advanced. 


CASE REPORTS 


A number of illustrative cases are summar- 
ized. 


CasE 1. A 51 year old white male was admitted 
with a diagnosis of pyloric obstruction due to prepy- 
loric carcinoma. After preparation for 1 week, in- 
cluding the administration of 2 units (1,000 c.c.) of 
whole blood, a laparotomy was performed. A carci- 
nomatous ulcer involving the lesser curvature imme- 
diately proximal to the pylorus was found which had 
perforated against the ampulla of the gall bladder. 
There was considerable inflammatory reaction around 
the gastrohepatic omentum and duodenum. No evi- 
dence of hepatic metastases or glands in the gastro- 
hepatic ligament was noted. An extensive subtotal 
gastrectomy with removal of gall bladder and stom- 
ach en bloc was performed, the gall bladder being 
removed from the fundus downward. The cystic 
duct was isolated but the extensive inflammatory 
reaction around the gastrohepatic ligament made 
visualization of the common duct difficult. Because 
of some edema of the duodenum, it was necessary to 
carry the dissection downward a little further than 
usual and to suture it by the open method. When 
an intestinal sponge was passed into the second part 
of the duodenum, bile was seen to well up. 

Because of the unsatisfactory visualization of the 
common duct, the character of the drainage from the 
Levin tube in the stump of the stomach was carefully 
observed. After 24 hours bile was seen to be present 
and continued to be present for the remaining 24 
hours that the tube was left in situ. There were no 
clinical or chemical evidences of jaundice. From this 
it was concluded at the time that the extrahepatic 
duct system was intact. 

The postoperative course was uneventful and the 
patient was discharged on the fourteenth day. About 
3% weeks later, the patient returned with a history 
of malaise and anorexia. It was noticed that he was 
jaundiced. This was 39 days after operation and 45 
days after his first transfusion. The question arose 
as to whether the jaundice was due to: (1) stenosis 
resulting from duct injury and periductal inflamma- 
tion; (2) extension of the carcinoma along the gastro- 
hepatic ligament; or (3) homologous serum jaundice. 
Passage of a Levin tube revealed that the aspirated 
contents contained bile on gross inspection. Further- 
more, it was recalled that there had been no interrup- 
tion of the flow of bile postoperatively. Both these 
factors pointed against an obstructive type of jaun- 
dice. Serological studies showed the following: bili- 
rubin 6.1, cephalin flocculation 4 plus, thymol tur- 
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bidity 13, alkaline phosphatase 12, cholesterol 177, 
cholesterol ester 83. These also pointed to jaundice 
of hepatocellular origin. It was felt that the diagno- 
sis of obstruction due to either injury or carcinoma 
could be ruled out and the case was considered one 
of posttransfusion virus hepatitis. 

Clinical icterus disappeared after 8 weeks but the 
cephalin flocculation was still 2 plus and the thymol 
turbidity 12, seven months later. The bilirubin at 
this time was 0.2 milligram per cent. 

The patient was seen again 16 months postopera- 
tively, when rectal examination revealed the pres- 
ence of a Blumer’s shelf. There was no palpable evi- 
dence of hepatic metastases. There was no clinical 
jaundice and the urine was negative for bile. 

CasE 2. In April 1947, a 50 year old female was 
operated upon and an abdominoperineal resection for 
a carcinoma of the lower rectum was performed. She 
received 2 units of whole blood from a blood bank at 
the time of operation. Examination of the left lobe 
of the liver showed no evidence of metastases. Ex- 
ploration of the right lobe was unsatisfactory, the 
presence of extensive adhesions making palpatory 
examination from the left lower quadrant impossible. 
It was assumed that the adhesions were due to long 
standing gall-bladder disease. Convalescence was 
uneventful. In August, approximately 4 months af- 
ter operation, she experienced malaise and loss of 
appetite. She did not consult a physician but went 
to the country to recuperate. In the early part of 
September she noted severe generalized pruritus for 
which she was seen in the latter part of September, 
slightly more than 5 months after operation. She 
was a dark complexioned individual, and though the 
sclerae were deeply icteric, jaundice had not been 
observed either by the patient or her family so that 
there was no way of determining its duration. The 
liver was enlarged to about 5 centimeters below the 
costal margin, was smooth, and of normal consist- 
ency. The question arose whether the jaundice was 
due to: (1) metastases; (2) biliary tract disease 
(marked adhesions had been noted around the right 
lobe of the liver at the time of operation); or (3) 
hepatitis due to posttransfusion virus disease. At 
first sight the time period seemed to be a little too 
long for homologous serum jaundice. However, the 
jaundice was already fully developed at the time of 
examination and the patient could not date it. Fur- 
thermore, since she had complained of pruritus since 
early September, it was reasoned that hepatic dys- 
function must have already been present for some 
time prior to that. This would place the onset within 
the upper limits of the incubation period for a post- 
transfusion virus hepatitis. Examination of the urine 
showed urobilin present in a dilution of 1 to 20. A 
stool obtained by colostomy irrigation was brown in 
color and contained bile and urobilin. Blood chem- 
istry showed the following: bilirubin 12.7, thymol 
turbidity 19.0, cephalin flocculation 4 plus, alkaline 
phosphatase 7.1, cholesterol 187, cholesterol ester 126. 
All these findings pointed to the jaundice being of 
hepatogenous origin rather than obstructive in char- 
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acter. Accordingly, it was believed that the diagno- 
sis of obstruction due to carcinoma or biliary tract 
disease could be excluded. The jaundice was consid- 
ered to be of hepatocellular origin on the basis of a 
transfusion virus hepatis with a long incubation 
period. 

The following week the blood bilirubin increased 
to 17.7, in spite of the fact that bile was present in 
the stool and urobilin present in the urine and stool. 
During the third week of observation, the urinary 
urobilin increased considerably, being present in a 
dilution of 1 to 160. (This phenomenon is frequently 
noted in hepatitis during the stage of resolution.) 
Two weeks later bile had disappeared from the urine 
and clinical icterus was no longer noted. 

The patient was seen again 24 months after opera- 
tion when hard irregular masses, undoubtedly carci- 
nomatous in nature, were palpated in an enlarged 
liver. Jaundice was absent and there was no history 
of its having recurred following discharge from the 
hospital. 

CasE 3. This patient was a 44 year old man with 
a 20 year history of duodenal ulcer including an op- 
eration for closure of an acute perforation. X-ray 
examination revealed evidence of an ulcer crater at 
the upper border of the duodenum and another pos- 
sible crater on the posterior aspect. A subtotal gas- 
trectomy was performed in the course of which 2 
units of blood were administered. The ampulla of 
the gall bladder, the hepatic flexure, and omentum 
were densely adherent to the duodenum. Dissection 
of the adhesions revealed a distorted and edematous 
duodenum. There was a large fishhook shaped ulcer 
involving practically the whole first portion of the 
duodenum which had penetrated to the region of the 
gastrohepatic omentum at the upper border. Poste- 
riorly the base of the ulcer was formed by the perito- 
neum covering the head of the pancreas. Dissection 
and closure were both difficult, the latter being af- 
fected by the Graham-Nissen technique. The duode- 
nal stump was drained. Postoperatively, the patient 
required bronchoscopic aspiration for the relief of a 
massive atelectasis on the day following operation. 
Following this, the patient had an uneventful recov- 
e and was discharged on the twelfth postoperative 

ay. 

Commencing at about 36 hours after operation, 
bile was present in the aspirations from an indwell- 
ing Levin tube in the stump of the stomach. Aside 
from a slight serous discharge there was no drainage 
from the drains to the region of the duodenal stump. 
There was no clinical or urinary evidence of jaundice. 

One month following discharge and 42 days after 
transfusion, the patient consulted his physician who 
detected jaundice. Blodd chemistries done 16 days 
after the onset of jaundice revealed: bilirubin 9.8, 
cephalin flocculation of 3 plus, thymol turbidity of 
2 plus, alkaline phosphatase 31 King-Armstrong 
units, cholesterol 420, ester 170, urinary urobilin 1 
to 20. During the following week, urobilin disap- 
peared from the urine, jejunal aspiration revealed no 
bile in the intestinal contents. The blood studies re- 
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vealed a bilirubin of 10.5, a cephalin flocculation 4 
plus, thymol turbidity 2 plus, a cholesterol of 300, 
cholesterol ester 160, alkaline phosphatase 27 King- 
Armstrong units. 

Medical consultants felt that an obstructive jaun- 
dice due to extrahepatic stricture or edema of the du- 
odenal stump was present. The increase in the ceph- 
alin flocculation determination was interpreted as 
evidence of impaired liver function secondary to ob- 
struction. Laparotomy was urgently recommended. 
Although there was considerable pressure for further 
operation, the consulting surgeon demurred on the 
following grounds: 

1. The blood chemistry findings were equivocal. 

2. The disappearance of urobilin from the urine 
and the absence of bile in the jejunal contents were 
not noted until what was at least the 23rd day after 
the discovery of jaundice. It was believed that an 
obstructive jaundice should have manifested these 
findings earlier. 

3. The time interval between the operation and 
the appearance of jaundice was too long for a pri- 
mary manifestation of duct injury. It would have 
to be assumed that such jaundice would be the result 
of reparative scarring processes following a prior 
injury. 

4. There was no such prior evidence as shown by 
the following facts. Firstly, there had been no drain- 
age of any bile through the drainage tracts. Sec- 
ondly, bile was known to have been present in the 
gastric drainage from the second through the third 
postoperative day. Thirdly, there had never been 
any evidence of postoperative jaundice. Fourthly, 
aside from this pulmonary complication, the post- 
operative course had been uneventful and after the 
fourth day, afebrile. Fifthly, there had been no pain 
or febrile episode during the patient’s stay at home. 

For these reasons it was the opinion of the surgeon 
that it would be advisable to await further develop- 
ment for a few weeks rather than subject a patient 
with evidence of hepatocellular damage to what 
might be a difficult and hazardous procedure. 

One week later, urobilin was again noted in the 
urine in normal concentration and the blood bili- 
rubin had dropped to one-half of what it was at its 
height. Two weeks later the bilirubin had dropped 
to 2.2 but the cephalin flocculation was still 3 plus 
and thymol turbidity was 4 plus. The liver which 
had been enlarged began to diminish in size. The 
patient was discharged about a week later and the 
icterus cleared completely shortly thereafter. There 
was no recurrence of the icterus or enlargement of the 
liver for the 214 years that the patient lived. Death 
at that time resulted from an acute coronary artery 
thrombosis with extensive myocardial infarction. 

Case 4. This patient was a 60 year old obese, as- 
thenic female, looking older than her chronological 
age. She manifested a considerable anemia with a 
hemoglobin of 50 per cent and a red blood count of 
3,500,000. A large mass was present in the right up- 
per quadrant which a barium enema revealed to be 
due to an obstructing neoplasm near the hepatic 
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flexure. The clinical impression was that her resist- 
ance and reserve powers were not very great. A two 
stage procedure was therefore decided upon, a rather 
unusual procedure in our practice for a right sided 
neoplasm. Accordingly, she received 1 unit of blood 
5 days before operation and another at the time of 
the laparotomy, at which time an iliotransverse co- 
lostomy with exclusion was performed through a left 
sided incision. The patient made.an uneventful re- 
covery from her second stage procedure and was 
completely ambulatory by the fifth postoperative 
day. On the ninth postoperative day, 31 days after 
the first transfusion, it was noted that the patient 
was slightly icteric. She complained of no particular 
symptoms, there was no fever. Twenty-four hours 
later the patient had taken a marked turn for the 
worse, the jaundice was more marked, the tempera- 
ture had risen to 103% degrees. The patient was 
obviously very ill and was markedly dyspneic with- 
out any evidence of cyanosis. The blood chemistry 
at this time showed a bilirubin of 5.0, cephalin floc- 
culation of 3 plus, alkaline phosphatase of 36 King- 
Armstrong units. On the third day the patient be- 
came delirious, the temperature rose to 105, she 
lapsed into coma and died on the fifth day following 
the onset of jaundice. There was no autopsy. There 
had been no sulfonamides used either for intestinal 
bacteriostasis or systemically either in preparation 
for or following the second operation. It was felt 
that this patient was suffering from an unusually 


severe type of transfusion virus hepatitis. No other 
explanation for the clinical course could be found. 
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MEDICAL EDUCATION IN THIS 
NATIONAL EMERGENCY 


HE continuance of a high standard of 

medical education throughout this 

national emergency is of vital inter- 
est to all of the medical profession. At the end 
of World War II, the Association of American 
Medical Colleges appointed a Committee on 
Preparedness for War whose function was to 
study the program of medical education and 
research during World War II to determine its 
strong points and to bring into focus the mis- 
takes that had been made. After obtaining 
opinions from all of our medical colleges by 
the questionnaire and other techniques, this 
Committee made its report to the Association 
of American Medical Colleges. It remained as 
a standing committee of this Association. In 
a like manner, the American Medical Associa- 
tion appointed a Council on National Emer- 
gency Medical Service which has made a con- 
tinuing study of utilization of medical man- 
power by military and civilian agencies in a 


time of national emergency, together with 
many other related problems. 

For a number of years, there has been func- 
tioning a Liaison Committee made up of three 
members each from the Executive Council of 
the Association of American Medical Colleges 
and from the Council on Medical Education 
and Hospitals of the American Medical As- 
sociation. This committee has met three or 
four times a year and has discussed problems 
of mutual interest to the two organizations. 
At a meeting held in San Francisco on June 
27, 1950, a few days after our entrance into 
the Korean conflict, it was decided to appoint 
the Joint Committee on Medical Education in 
Time of National Emergency to be made up 
of members of the Association of American 
Medical Colleges and the Council on Medical 
Education of the American Medical Associa- 
tion. In addition, liaison members were ap- 
pointed from the Council on National Emer- 
gency Medical Service of the American Medi- 
cal Association, from the Advisory Board for 
Medical Specialties and from the Medical 
Film Institute of the Association of American 
Medical Colleges. This Joint Committee was 
charged with the responsibility of studying the 
problems related to and making recommenda- 
tions for medical education in time of a na- 
tional emergency. Dean Stockton Kimball of 
the University of Buffalo served as chairman 
and Dr. Donald G. Anderson, secretary of the 
Council on Medical Education and Hospitals 
of the American Medical Association, as sec- 
retary. Frequent meetings were held during 
the summer and fall and at all stages of the 
deliberations there was participation and co- 
operation with representatives of the Depart- 
ment of Defense, the National Security Re- 
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sources Board, the medical departments of the 
Air Force, Army and Navy, the Public Health 
Service, the Veterans Administration, and the 
National Selective Service System. Two 
drafts of the preliminary statement were sub- 
mitted at different times to the 79 medical 
schools in this country and various ones of the 
suggested changes were incorporated. It was 
discussed in the Executive Session of the an- 
nual meeting of the Association of American 
Medical Colleges at Lake Placid, late in Octo- 
ber, 1950. The final draft which was sup- 
ported by the American Medical Association 
and the Association of American Medical Col- 
leges was published as a supplement to the 
November 1, 1950, issue of the Journal of the 
Association of American Medical Colleges' 
and in the Journal of the American Medical 
Association on November 25, 1950.” The pro- 
posals deal with the following topics: defer- 
ment of preprofessional college students, dura- 
tion of college training, selection of medical 
students, obligation of medical students to 
serve their country following graduation, the 
medical school curriculum, number of students 
in medical school, faculty requirements, grad- 
uate students in the basic medical sciences, 
interns, residents, and medical education un- 
der universal military training in a national 
service act involving total mobilization. A 
summary was presented as follows: 


“1, To insure the continued production of 
well-qualified medical graduates, provision 
must be made for an adequate supply of pre- 
medical students. 

“2. The duration of premedical study 
should: not be reduced below go semester 
hours, the equivalent of 3 academic years. 

“3, All medical students should be selected 
by the medical schools. 

“4. Subsequent to graduation and intern- 
ship, deferred medical students should, if cer- 
tified as available by such appropriate agen- 


1J. Ass. Am. M. Coll., 1950, 25: No. 6, Part II. 
2J. Am. M. Ass., 1950, 144: IIII-I1I5. 
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cies as the National Advisory Committee on 
the Selection of Doctors, Dentists and Allied 
Specialists to the Selective Service System 
and the Health Resources Advisory Commit- 
tee to the National Security Resources Board, 
be obligated to serve when needed in the 
Armed Forces or other specified government 
services. 

“5. The curriculum of medical study should 
be reorganized to give proper emphasis to sub- 
jects of particular importance for the na- 
tional health, security and welfare in time of 
national emergency. 

“6. Medical schools should exert every ef- 
fort to admit as many medical students as 
they can train without deterioration of the 
quality of medical training they can provide. 
Provision should be made for the increased 
financial support essential to the provision 
and maintenance of the increase in faculty, 
facilities and buildings required to accomplish 
the proposed increase in enrollments. 

‘7. The maintenance and replenishment of 
adequate faculties in the medical schools are 
absolutely essential to the continuing produc- 
tion of well-trained physicians to meet the 
needs of the civilian population and Armed 
Forces. 

“8. All medical school graduates should 
have an internship or graduate or postgradu- 
ate training of twelve or more months’ dura- 
tion. 

“9, The continuation of an active residency 
training program is essential to adequate pro- 
fessional training, teaching and medical care, 
even in the gravest emergency. 

“to. Provision for training of young men in 
the basic medical sciences, including graduate 
training, is also essential for. the teaching and 
research functions of the medical schools and 
for the prosecution of research programs else- 
where. Properly qualified personnel, whether 
they do or do not hold a degree in medicine, 
should be deferred or assigned to these activi- 
ties rather than to active military duty.” 


This summary represents the program that 
the medical educators and representatives of 
the medical profession believe is essential and 
a sound one for this national emergency. It 
has been arrived at after careful and deliber- 
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ate consideration and should be actively sup- 
ported by every member of the medical pro- 
fession. 

There are a number of controversial topics 
that all involve manpower; i.e., the deferment 
of college students, the deferment of medical 
students, the maintenance of residency train- 
ing programs and the retaining and training of 
staff members for teaching and research. In 
recent weeks, President James B. Conant of 
Harvard has set forth his reasons for believing 
that every able-bodied 18 and 19 year old man 
should be drafted for two years of military 
service. He states: “I say ‘every young man’ 
advisedly: the able-bodied to serve in the 
armed forces; those physically unfit to serve 
in other capacities at the same pay, which 
should not be high.” This suggested program 
for the physically unfit should be spelled out 
in detail. The Conant point of view has been 
strongly urged by a Committee represeriting 
the Association of American Universities with 
a membership of some 35 or more of our insti- 
tutions and by a Committee on the Present 
Danger for which Dr. Conant has been one of 
the spokesmen. 

President Charles W. Cole of Amherst Col- 
lege replied to the Conant plan in Look Maga- 
zine* and critically analyzed the many short- 
comings of this plan. He has suggested the 
continuation of the present Selective Service 
System and the deferment of some 60 to 80 
thousand young men a year who show by ap- 
propriate tests that they would profit from 
further training. Such deferment would be 
continued only so long as their performance in 
college or graduate school indicated that they 
would be useful to the nation. He would place 
emphasis upon “their obligation to serve at 
the completion of their training by extending 
their liability to the draft for one month for 


3Look Magazine, 1950, Dec. 15, pp. 34-35. 
‘Jan. 2, 1951, pp. 54-55. 


each month they have been deferred.” The 
public report by the six scientific advisory 
committees to the director of the Selective 
Service System made in Washington, D.C., on 
December 18, 1950, greatly amplifies Presi- 
dent Cole’s point of view. In fact, he served 
as chairman of the Committee on Social 
Sciences. This report was unanimously sup- 
ported by six committees of recognized and 
experienced representatives of the following 
fields: agricultural and biological sciences, en- 
gineering sciences, humanities, physical sci- 
ences, social sciences and the healing arts. It 
was made after two years’ study upon the gen- 
eral thesis, (1) that he serves best who serves 
most effectively and efficiently, (2) that selec- 
tion is required to reach this goal, (3) that “‘if 
we are to maintain our civilization we cannot 
permit any one of these areas of knowledge to 
be seriously crippled,” (4) that, “if we are to 
maintain our nation’s security and to defend 
it in extreme emergency, we must not allow 
any of them to become undermanned,” and 
(5) that political considerations should be sub- 
jugated to what is best for our country. This 
plan has been enthusiastically endorsed by the 
Joint Committee on Medical Education in 
Time of National Emergency because they 
believe it is essential for the continued train- 
ing of physicians, that qualified medical grad- 
uates should be trained at as early a date as 
possible so that they can serve where they can 
serve most effectively, and that it would be 
unfair to make the members of any profession 
or group of officers serve twice, two years 
(even now 30 months) before and then again 
after educational experience. This program is 
also supported by the Engineering Manpower 
Commission, the National Education Associa- 
tion, the Association of American College 
Governing Boards, by leading Catholic edu- 
cators like the Reverend John J. Cavanaugh, 
president of Notre Dame University, and by 
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outstanding representatives of industry who 
are confronted with research and develop- 
ment related to this emergency. One can 
fairly ask where civilian and military medi- 
cine would be today if medical education had 
not been continued uninterrupted in World 
War II with the wise guidance of General 
Lewis Hershey and Colonel Richard Eanes. 
Dr. Malcom M. Willey, vice president, Aca- 
demic Administration, at the University of 
Minnesota stated: “The information that 
sifts from behind the Iron Curtain indicates 
that the Russians are training men in scien- 
tific fields in vast numbers. More than that, 
they have been multiplying the institutions at 
which fundamental scientific training is given. 
There is reason for believing that today Rus- 
sia is producing trained engineers and other 
scientists in greater volume than the United 
States. Surely we in this country cannot be so 
shortsighted in our preparation for untoward 
eventualities with Russia as to diminish, even 
stop, the training of the scientists upon whose 


abilities our superiority and strength must rest 
now and for years to come.” 

At the present time, we have a satisfactory 
system for the deferment of medical students 
who are registered with the Selective Service 
System. This is contained in Local Board 


Memorandum No. 7. There are pressures 
such as reflected in the recent article® by Mr. 
Albert Q. Maisel entitled: ‘Our Alarming 
Doctor Shortage” for increasing the number 
of students enrolled in our medical colleges. 
This has great potential danger if enrollments 
are to be increased beyond the abilities of the 
schools to offer a high standard of medical 
education. Medical colleges have received 
little recognition for the increase from 5,794 
entering first year students in 1939 to 7,042 in 
1949. In fact, there are about 7,200 in this 


5New York Times, Letters to the Editor, Dec. 28, 1950. 
6Collier’s, Dec. 16, 1950, pp. 18-19. 
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present first year class and with new schools 
to be put in operation and other planned in- 
creases, one may anticipate that this number 
will be 7,500 in the near future. An increase of 
some 26 per cent over those entering in 1939 is 
a significant increase. Each of our medical 
schools has recently reviewed its own facilities 
to see what can be done about increasing en- 
rollments. However, the real problem is the 
great financial need to finance the present 
level of operation. This need has sometimes 
been used as the driving wedge for increased 
enrollments. The Joint Committee has recom- 
mended the maintenance of a four year curric- 
ulum, with some suggested revision for addi- 
tional work during the summer months and 
has stated: ‘‘On the basis of experience with 
ASTP and V-12 programs in World War II, 
we believe very strongly that it is neither de- 
sirable to place medical students in uniform 
nor to have them subsidized as a group by the 
government. It might be wise to have a 
special insignia to indicate that they have 
been deferred, or if commissioned, placed on 
an inactive duty status for study considered 
essential to the health and welfare of the na- 
tion.” It was recommended that considera- 
tion be given to governmental scholarships 
and loans to be made available to students on 
the basis of economic need or as a reward for 
academic superiority. 

At the start of this present emergency, there 
was a surprising lack of appreciation of the 
importance of the residency training program 
not only for training specialists, but for medi- 
cal education. Some very undesirable policies 
were promulgated, such as giving deferments 
to reserve medical officers only when they 
were interns and senior residents. Fortunate- 
ly, many of these problems seem to be under- 
going solution under the direction of the 
Health Resources Advisory Committee of the 
National Security Resources Board and the 





AEN ONLI RSS PH SPL ODR LEG ENE SL AAAF DeesHte ee ee 


EDITORIALS 503 


National Advisory Committee to Selective 
Service. These two committees have the same 
membership with Dr. Howard A. Rusk as 
chairman. Local advisory boards have been 
set up under the direction of Dr. Rusk’s com- 
mittee to advise selective service and the 
military departments. In New York City, we 
have been pleased with the co-operation we 
have received. Experiences of the military 
services during World War II and with their 
resident-training programs developed sub- 
sequently have sharpened their appreciation 
of the importance of maintaining effective 
graduate training programs. The medical col- 
leges and teaching hospitals have received co- 
operation from the military services and from 
Selective Service in this phase of their work. 
However, the problems will be accelerated as 
the demands for medical manpower are in- 
creased by necessity. On January 5, 1951, 
Secretary of Defense Marshall announced the 
formation of an Armed Forces Medical Policy 
Council as the principal agency of the Depart- 
ment of Defense for medical and health serv- 
ices. Dr. Richard L. Meiling is chairman of 
this Council. According to Dr. Howard A. 
Rusk,’ Dr. Meiling has stated: “In addition to 
medical support for the fighting forces, pro- 
vision must be made for civil defense needs 
research, industrial medicine, hospitalization 
and many other basic medical and health serv- 
ices. I am convinced that military medical 
requirements can be met without jeopardizing 
such civil defense plans or other essential 
health services in our communities in time of 
emergency provided there is continued co- 
ordination of planning at both national and 
local levels.” It will not be long before we 
know the impact of the withdrawal of medical 
manpower from our educational institutions 
upon the most vital resident-training program. 
Many medical educators deplore the lack of 


™New York Times, January 7, 1951. 


representation of medical education in the 
state and local advisory boards in most locali- 
ties. 

Each of our medical institutions involved in 
medical education must see to it that its staff 
is so constituted as to provide for both teach- 
ing and research in even greater amount. At 
the present time, our medical colleges are 
under-manned, particularly in the basic sci- 
ence departments as has been shown recently 
in an analysis of the basic science departments 
in our medical colleges.* The drain, at pre- 
sent, will be mainly on the younger men in 
our clinical departments. The basic science 
departments have recruited many of their 
staff members from individuals coming from 
backgrounds of graduate training in the medi- 
cal sciences or in the physical and biological 
sciences of our colleges and universities, lead- 
ing to the doctor of philosophy or science de- 
grees rather than the doctor of medicine de- 
gree. We must continue to train and depend 
upon them for an important segment of our 
leadership and it would be a calamity to re- 
peat the mistakes of World War II. The work 
done by our staff members of non medical 
backgrounds has contributed greatly to the 
vitality, progress, and eminence of American 
medicine. 

American medical education has been un- 
dergoing careful scrutiny and study by the 
Survey of Medical Education carried out 
under the joint auspices of the Association of 
American Medical Colleges and the Council 
on Medical Education and Hospitals of the 
American Medical Association. This is being 
done under the direction of Dr. John E. Dei- 
trick and his full-time staff in an attempt to 
help chart the future course of our educa- 
tional program. As a part of this Survey, 
there is a subcommittee under the full-time 


8Hinsey, Joseph C. Maintenance of a continuing supply of new 
faculty members. J. Ass. Am. M. Coll., 1950, 25: 379-395. 
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direction of Dr. Harry Carman, formerly 
Dean of Columbia College, which is studying 
the preparation for the study of medicine as it 
is conducted in our American colleges and uni- 
versities. An attempt is being made in medi- 
cine to keep our house in order, to take an in- 
ventory, and to look ahead as to what can be 
done to improve it. After careful considera- 
tion and deliberation, medical education and 
the profession have outlined recommendations 
for this emergency, have potentiated some of 
them, and stand ready to put the remainder in 
operation. All of us should be proud of what 
has been done and what will be done. We 
must fulfill our obligations to society and 
maintain a high standard of performance in 
education, in research, and in service. 
Josep C. HInsEy. 


PEDIATRIC SURGERY 


EDIATRIC surgery as a specialty is as 

young as the patients with which it 

deals. For many years it was assumed 
that an infant was merely a small person to 
whom the principles of adult surgery could 
be applied. So long as a smaller incision was 
made and smaller instruments were used the 
requirements were fulfilled. Recognition of 
the importance of meeting physiological re- 
quirements of children—especially of the new- 
born—discovery of the antibiotics, realization 
that infants can tolerate major surgery and 
recent progress in surgical correction of con- 
genital deformities, all these have broadened 
the horizons of pediatric surgery. 

Until approximately ten years ago many of 
the congenital deformities of infancy and child- 
hood were considered irremediable or were as- 
sociated with discouragingly high operative 
mortality: recovery following operative cor- 
rection of congenital atresia of the bowel was 
extremely rare, malrotation of the bowel was 
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recognized but misunderstood, congenital meg- 
acolon was treated empirically, agenesis of the 
myenteric plexus as a cause of intestinal ob- 
struction in the newborn was unknown, no 
child with congenital atresia of the esophagus 
and tracheoesophageal fistula had ever sur- 
vived surgery, the entire field of surgery for 
congenital heart disease was untouched. This 
imposing group of congenital deformities, 
many for long considered hopeless, have yield- 
ed to the perseverance of imaginative workers. 

Many other conditions peculiar to childhood 
add interest to the field of pediatric surgery; 
congenital pyloric stenosis, intussusception, 
inguinal hernia, lung cysts, congenital dia- 
phragmatic hernias, congenital atresia of the 
rectum with rectovesical and rectovaginal fis- 
tulas, cystic hygroma, and the whole vast field 
of benign and malignant tumors of childhood. 
The field is broad enough to maintain interest 
and difficult enough to demand the utmost in 
skill and ingenuity. 

Many men, not all pediatric surgeons, have 
individually contributed much toward the 
solution of surgical problems in children, but 
to Dr. William E. Ladd goes the credit for 
showing these workers what should and could 
be done in this field. He and his associates 
have added much to our knowledge of surgical 
diseases and remediable congenital deformities 
of infants and children. Dr. Ladd is rightly 
considered the father of pediatric surgery in 
this country. 

More and still more specialization in the 
entire field of medicine is frowned upon but is 
as unavoidable as progress. As medical know- 
ledge broadens it becomes increasingly diff- 
cult for anyone to master more than one seg- 
ment. Pediatrics has boomed as a specialty 
but pediatric surgery has lagged. Parents are 
beginning to realize that their unfortunately 
deformed children not only need not die but 
may be restored to normal or to near normal. 
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In order that the tremendous recent ad- 
vances in pediatric surgery may be made gen- 
erally available to our children, it is essential 
that seasoned men train themselves and others 
in this field. Because the procedures involved 
in the correction of many congenital deformi- 
ties are complicated, and because such deform- 
ities are seen frequently enough only in chil- 
dren’s hospitals to allow few to become pro- 
ficient in their care and handling, it therefore 
seems rather reasonable that the surgical serv- 
ice of a children’s hospital be headed by a 
surgeon whose primary, if not total, interest 
is children’s surgery. The more time such a 
man spends in the hospital the sooner he will 
learn and the sooner he will be able to teach 
others. It is impossible for any one man to 
perfect himself in the field of pediatric surgery 
under the common custom of rotating the at- 
tending surgical staff every few months. Pe- 
diatric surgery must be more than an avoca- 
tion. Efficiency and skill can be obtained 
only by intelligent repetition. Ideally the 
titular head of the department should have a 
| permanent, probably full-time appointment 
i and spend much or all of his time in the chil- 
dren’s hospital. Only in this way can he famil- 
iarize himself with diagnostic problems and 
intelligently direct preoperative and postop- 
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erative care. Besides the usual procedures, 
most surgery of the lungs, esophagus, medias- 
tinum, heart, and great vessels should even- 
tually be done by the pediatric surgeon and 
his associates. For this work the surgeon will 
require the help of a well trained physician 
anesthesiologist. 

A hospital so staffed will soon be in a posi- 
tion to pass on its surgical knowledge to quali- 
fied residents. A surgical resident in pediatric 
surgery should previously have had a mini- 
mum of two years, possibly three, of general 
surgical training. The appointment should 
be for one year as suggested by the Council of 
Medical Education of the American Medical 
Association, and the American Board of Sur- 
gery. There will be no dearth of applications 
for such a residency. Among this group of 
pediatric surgical residents there will be an 
occasional man who wishes to remain on as an 
associate for a few years in anticipation of an 
appointment as surgeon-in-chief at some chil- 
dren’s hospital. Those who have completed a 
general residency plus one year of training in 
children’s surgery will have built the steps 
upon which to advance to a very satisfying 
career. No reward in surgery is above that of 
restoring to normal a sick or deformed child. 

Wils J. Ports. 
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edited by Sir Harry Platt, is essentially a text- 

book of orthopedics. The book covers the wide 
field of orthopedics and includes interesting historical 
backgrounds of the subjects covered. The stress is 
placed on general diagnostic and therapeutic prin- 
ciples rather than on specific detail. The following 
subjects are discussed: the evolution and scope of 
modern orthopedics; fracture treatment; tuberculo- 
sis of bones and joints; congenital dislocation of the 
hip; congenital deformities of the spine and limbs; 
chronic arthritis; skeleton, joint, and muscle tumors; 
scoliosis; paralysis; injuries and derangements of the 
spinal column; injuries of muscles and.tendons; cer- 
tain vascular lesions; and bone dystrophies. 

Each of the topics is dealt with by one of the 14 
contributors who discusses the subject in relation to 
its etiology, diagnosis, and treatment. The reader is 
treated to interesting and illuminating historical 
backgrounds which lay a good foundation for the 
trends in modern orthopedics. The chapter on 
chronic arthritis contains a section on surgical appli- 
ances; although narrow in scope, it is well organized 
and has excellent photographs to illustrate the text. 

The chapters on chronic arthritis and tuberculosis 
are outstanding in their readability and clarity. 

The excellent photographs and x-ray reproduc- 
tions, the lucid style, good organization, and the 
broad scope of this book make it an excellent basic 
textbook for those interested in orthopedic surgery. 

FRANK E. STINCHFIELD. 


Taxi volume Modern Trends in Orthopaedics,' 


T= author, himself a leg amputee, states in the 
preface of his book,? ‘“‘“My primary objective in 
writing Prosthetic Service was to provide a textbook 
that would answer many questions for the amputee, 
surgeon, therapist, and limb maker that heretofore 
have been unanswered.” Mr. Daniel has in a very 
satisfactory manner gathered together the important 
information in the field of amputation prosthetic 
service, starting with the sites of amputations and 
on through the proper selection and fitting of arti- 
ficial legs and arms and the training of the amputee 
in their use. The importance of a rehabilitation team 
in order to secure maximum benefits for the amputee 
is well stressed. Many failures iu securing the proper 
use of artificial limbs had been due to a lack of ex- 

IMODERN TRENDS IN ORTHOPAEDICS. Edited by Sir Harry 
Platt, M.D., M.S., F.R.C.S. New York: Paul B. Hoeber Inc., 
Medical Book Department of Harper & Brothers, 1950. 

2AMPUTATION PROSTHETIC SERVICE. By Earle H. Daniel. 
Foreword by Howard A. Rusk, M.D. Baltimore: The Williams 
& Wilkins Co., 1950. 
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change of knowledge between those who are responsi- 
ble for the various phases in the rehabilitation of 
the amputee. 

A number of well written chapters are devoted to 
sites of amputations, cineplastic procedures, and 
care of the stump. The psychological treatment of 
the amputee is discussed. Chapters are devoted to 
artificial limbs, their selection, construction, and 
fitting. Other chapters deal with walking training 
and arm training. The employment of the amputee 
and his restoration to productive usefulness is dis- 
cussed. A glossary of prosthetic terms, and chapters 
on buyers’ guide of prosthetic materials and shop 
equipment and brace makers, as well as a chapter 
on list of limb and brace makers help to increase 
the value of this book. 

The book is well written, and, as the author states, 
“T have prepared this book, not in technical terms, 
but in plain English so that everyone interested in 
this problem can properly advise the amputee who 
comes to them for evaluation and advice.” The 
photographs and drawings are excellent, and it is 
recommended for all who are concerned in the total 
rehabilitation of the amputee and his return to a 
place of usefulness. It offers the reader a basic under- 
standing of the technical aspects of the problems 
associated with the amputee. The surgeon, the 
physiatrist, the general. practitioner, the therapist, 
the limb maker, the vocational counselor, as well 
as employers in business and industry will find this 
book of extreme interest and value. 

Louis B. NEWMAN. 


Sk excellent book Modern Trends in Diagnostic 
Radiology* is especially welcome in that its near- 
ly 500 pages of carefully prepared, concise, and 
profusely illustrated text serves to bring the radi- 
ologist up-to-date in the principal branches of his 
specialty. Some 32 contributors have done an ad- 
mirable job of postgraduate education in making 
this text available. In the section on the air pas- 
sages the contribution of Baclesse on tumors of 
the pharynx and larynx is outstanding and con- 
tains much new material. The other sections on 
the air passages relate to occupational diseases, 
pulmonary hemosiderosis, segmental lesions in the 
lungs, primary tumors, tuberculosis, sarcoidosis, and 
postoperative chest complications. Two sections 
relate to the heart and the principles of kymography. 

3MopERN TRENDS IN Dracnostic RaproLocy. Edited by J. 


W. McLaren, M.A., M.R.C.S., L.R.C.P., D.M.R.E. New York, 
London: Paul B. Hoeber, Inc., 1948. 
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Three sections, amounting to some 50 pages, con- 
cern the digestive tract and the gall bladder. The 
urinary tract occupies 2 sections. Four sections 
are devoted to tumors of bone, vertebral disc 
lesions, abnormalities of the spine, and bone chang- 
es following irradiation. The skull is discussed in 
3 sections, including ventriculography, encepha- 
lography, and cerebral angiography. Other mis- 
cellaneous subjects include the eye, fetal abnormal- 
ities before and after birth, blood changes after 
irradiation, and some medicolegal aspects of radio- 
logic practice. The illustrations are really excel- 
lent, all of them in the negative; that is, the bones 
are white just as they are in the x-ray films of 
daily practice. This exceptionally timely book 


merits a place in the daily reference library of 
medical practice, and should attract every radiol- 
ogist. 


James T. Case. 


yt second edition of Dr. Ricci’s book on The 
Genealogy of Gynaecology! is a most interesting 
and authoritative work of 470 pages. It will be of 
interest not only to gynecologists but to all med- 
ical men and especially those interested in history. 
In fact, a great deal of the text is a review of his- 
tory, showing the advancement in medical knowl- 
edge in the various medical centers and the out- 
standing practitioners of the healing art from pre- 
historic times up to the eighteenth century. The 
very extensive bibliography which is conveniently 
tabulated after each period or era testifies to the 
author’s love and interest in the subject under dis- 
cussion, and his desire to make accurate recording 
which will be an authoritative source for reference 
for all time. 

The book is conveniently divided into 7 parts. 
The first is a short review of the probable instinc- 
tive therapeutics of prehistoric man in his treat- 
ment of injuries and disease and his natural in- 
terest in childbirth and the sequelae of such events. 

In the following chapters the author has labor- 
iously searched from the earliest records the names 
of physicians, anatomists, and philosophers who 
recorded any contributions to obstetric or gyne- 
cologic knowledge or the anatomy of the female 
genital organs. The author records the earliest 
medical knowledge of the ancient teachers in 
Egypt, Babylonia, Syria and India, and shows that 
much of what Hippocrates, Soranus, Celsus, and 
Galen wrote followed the teaching of the more 
ancient scholars. In fact, there apparently was 
little advancement in the treatment of gynecology 
until medieval times. The author states that the 
medical school at Salerno, started by a religious 
order, was the first founded in Christian Europe. 
We owe much to this school for care in preserving 
medical manuscripts and to the large number of 

1THE GENEALOGY OF GYNAECOLOGY; HISTORY OF THE DEVEL- 
OPMENT OF GYNAECOLOGY THROUGHOUT THE AGES 2,000 B.C.- 
1800 A.D. with EXCERPTS FROM THE Many AvuTHoRS WHO 
HAVE CONTRIBUTED TO THE VARIOUS PHASES OF THE SUBJECT. 


By James V. Ricci, A.B., M.D. 2d rev. enl. ed. Philadelphia, 
Toronto: The Blakiston Co., 1950. 
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students who, after being instructed there and 
being inculcated with an interest in medical sub- 
jects, departed to other cities to teach and to pre- 
serve records. 

The chapter dealing with the teaching of the 
medical sciences from the thirteenth to the nine- 
teenth century is most interesting, but, except 
for the occasional record of an operation for ab- 
dominal or ectopic pregnancy, there was little ad- 
vancement in this specialty. 

In the epilogue the author refers to the value of 
history in the advancement of any line of endeavor. 
He suggests that the interest in the history of 
medicine is lacking in a large measure in the med- 
ical profession. He believes that future genera- 
tions can profit greatly from a knowledge of the 
past. He goes on to say that in the last half- 
century after the French Revolution more was ac- 
complished in the solution of gynecologic problems 
than in the preceding 2,000 years. 

J. C. Masson. 


Fr must be realized by all who peruse the book 
Pathology -in General Surgery*® that the author 
is a general surgeon with a particular avocation 
related to pathology as it applies to his specialty. 
When this is kept in the mind of the reader there 
is concrete appreciation of its need and usefulness. 

Primarily the text is an atlas, one which de- 
scribes in the written word and which illustrates 
by beautiful colored photographs and photomicro- 
graphs the various specific lesions encountered by 
the busy surgeon. The material presented is su- 
perb. It is selected carefully to elaborate the 
more commonly encountered entities. The author 
correlates the anatomic changes with roentgeno- 
grams and with the proper amount of clinical data 
including those items referable to function. His 
statements about the pathologic data are concise 
though adequate. They are based upon his own 
experience and have a slight personal tinge—none- 
theless they are definite. The bibliography is brief, 
is up to date, and avoids the foreign literature. 

Some might say that there is undue emphasis 
upon the gastrointestinal tract and upon tumors. 
Certainly the space allotted to inflammation and 
to trauma is not extensive. Further, there might 
be some impression that the field of general surgery 
is too restrictive since there is naught concerning 
the very simple phases of the genitourinary, the 
osseous and locomotor, and the central or peripheral 
nervous systems. However, this is amply explained 
by the realization that the general surgeon who 
works in the larger clinics and teaches is limited to 
the subjects covered by Doctor Schafer. 

There is much for which to commend the book 
and little to criticize. Perhaps in the next edition, 
for surely demand will require one, there may be 
better cohesiveness in the subject matter and also 


2PATHOLOGY IN GENERAL SuRGERY. By Paul W. Schafer, 
M.D. Chicago: The University of Chicago Press; London: Cam- 
bridge University Press; Toronto: W. J. Gage & Co., 1950. 
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a wider spread to include more material. Regard- 
ing the actual text, the paper is smooth, the print 
is clear and in two columns to enable rapid reading, 
the index is adequate and the binding is durable. 
This volume will be useful to practicing and teaching 
physicians as well as students during their courses 
in surgery. M. C. WHEELOCK. 


i} fifth edition of the Combined Textbook of 
Obstetrics and Gynaecology for Students and 
Practitioners! edited by Dugald Baird is an au- 
thoritative review of the principles and practices 
in those specialties as taught in British schools 
and clinics. The distinguished group of contrib- 
utors includes, among others, S. G. Graham, R. 
J. Kellar, W. I. C. Morris, J. M. Munro Kerr, 
and James Young. The present edition, while fol- 
lowing the same pattern as previous ones, has been 
amplified by much pertinent new material in the 
pre-existing chapters. In addition new chapters 
have been added dealing with stillbirth, infant 
mortality, and the psychologic factors in obstetrics 
and gynecology. The latter chapter, “Psycholog- 
ical Aspects of Midwifery and Gynecology,” by 
W. M. Millar is deserving of special emphasis. It 
is an interesting and intelligent introduction to 
psychosomatic medicine in relation to the female 
genitalia and their function which may be read 
with profit by any physician attending female 
patients. 

The text is primarily designed for students and 
general practitioners giving, as it does, special 
consideration to and detailed instructions concern- 
ing the management of more common obstetrical 
and gynecological problems. Joun HuFFMAN. 


i pense volume of 170 pages World Surgery 19507 
consists of abstracts of recent surgical litera- 
ture (1948-1950) covering practically the entire 
field of surgery, and includes abstracts of papers 
from foreign journals to which many readers do 
not have access. 

The author’s wide acquaintance with surgical 
literature and long experience in editorial work 
have enabled him to prepare a volume which is 
interesting, stimulating and a very helpful guide 
to recent and important surgical] contributions. 

SuMNER L. Kocu. 


HE slightly revised edition of the author’s 
previously published monographs on The Diag- 
nosis and Treatment of Diseases of the Peripheral 
Arteries is the Management of Peripheral Arterial 
Diseases* by Samuels. As in the original volumes 


1COMBINED TEXTBOOK OF OBSTETRICS AND GYNAECOLOGY FOR 
STUDENTS AND PRACTITIONERS. Edited by Dugald Baird, B.Sc., 
M.D., D.P.H., F.R.C.0.G. sth ed. Baltimore: The Williams 
& Wilkins Co., 1950. 

2WoRLD SuRGERY 1950. By Stephen A. Zieman, M.A., M.D., 
F.A.C.S., F.I.C.S. Philadelphia: J. B. Lippincott Co., 1950. 

3MANAGEMENT OF PERIPHERAL ARTERIAL DisEASES. By Saul 
S. Samuels, A.M., M.D. New York: Oxford University Press, 
1950. 
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the general symptomatology and the methods of 
examination are described first. This is followed 
by a discussion of the etiology, pathology, signs 
and symptoms, and treatment of each condition. 

Thromboangiitis obliterans and arteriosclerosis 
are described very thoroughly. Conservatism in 
handling cases of occlusive vascular disease, with 
or without gangrene, is stressed throughout the 
book. The author has had remarkable success 
with intravenous hypertonic salt solution in throm- 
boangiitis obliterans as evidenced by the fact that 
he has had to perform a major amputation only 
four times in 1,000 cases so treated. It seems, how- 
ever, that more space should have been allotted 
to other therapeutic measures, including surgery, 
which have been found useful by other workers in 
this field who have not been able to obtain such 
results with salt solution. Although the author 
believes that “elimination of vasoconstricting in- 
fluences is important in the occlusive arterial dis- 
eases,” sympathectomy is discredited as a method 
of therapy in spite of the excellent results reported. 

Raynaud’s syndrome, acrocyanosis, arterial em- 
bolism, the scalene syndrome, and aneurysm are 
treated too briefly. They are covered in 33 pages 
of text as compared to 128 pages for thrombo- 
angiitis obliterans and 93 pages for arteriosclerosis. 
A more detailed discussion of their underlying 
pathology and physiology would add greatly to 
those chapters. 

A discussion of the medicolegal aspects of periph- 
eral vascular disturbances closes the book. The 
language throughout is simple and easy to read. 
The subject matter is based on the author’s wide 
experience in the field of peripheral vascular dis- 
eases and the book should be of great value to the 
general practitioner. SAMUEL PERLOW. 


i? is probable that the name of Macewen sug- 
gests to most American surgeons the old con- 
troversy as to the origin of growth of bone rather 
than problems of neurologic surgery, but Geoffrey 
Jefferson’s interesting Memorial Lecture Sir Wil- 
liam Macewen’s Contribution to Neuro-Surgery and 
its Sequels* paints a vivid picture of the man him- 
self and of his role in the development of neurologic 
surgery in Great Britain during the latter part of 
the nineteenth century. 

In 1877 at the age of 29 (he had entered Glasgow 
University in 1865) Macewen was appointed to 
the Glasgow Royal Infirmary. In 1876 he ‘‘had 
written an excellent paper on fractures of the skull 
—recounting seven cases” and in 1879 he “pub- 
lished his historically important case of tumour 
of the dura. This large left frontal tumour pro- 
duced local fits, twitching of the right arm, and 
face with consciousness retained. Macewen short- 
ly refers to the new physiology of the brain, and 
was thereby fortified to operate after careful ob- 

4Srk WILLIAM MACEWEN’s CONTRIBUTION TO NEURO-SURGERY 


AND Its Sequets. By Geoffrey Jefferson, C.B.E., F.R.S., 
F.R.C.S. Glasgow: Jackson, Son & Co., 1950. 
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servation of the nature of the fits.” In 1881 and 
in 1888 Macewen wrote two important papers. 
“It was the first ‘Intracranial lesions—illustrating 
some points in connection with the localization of 
cerebral affections’ which remains historically the 
more vital. The contents of this paper affirm beyond 
any possibility of rejection the fact that Macewen 
was the first to make useful application to man of 
the new laboratory research on the cerebral cortex.” 

Soon after in 1884, Godlee removed a glioma 
from the brain and in 1886 Victor Horsley ‘opened 
shop at Queen Square . . . Horsley and Macewen 
from this time onward were to be friendly but 
not too cordial rivals in the new field of brain and 
spinal cord surgery. Both of these individuals 
were, in spite of the flattering accounts given by 
their respective biographers, what we had better 
call ‘difficult men’ and leave it at that.” 

The concluding pages of this interesting tribute 
are devoted to Macewen’s contributions to the 
problem of brain abscess. It will surprise the sur- 
geon of today to read that “He had a recovery 
rate as high as most surgeons’ death rates not 
only then but since. Its lasting value has been 
that it set, as it were, a par score for the course, 
and its challenge is as fresh today as it was fifty 
years ago. The magnitude of this achievement is 
enhanced if we remind ourselves that although 
surgeons had sometimes operated upon the mas- 
toid, the first clear description of mastoiditis as a 
definite entity had been given only as recently 
as 1877 by Frederick Bezold.” 

Jefferson has performed a very real service in 
bringing back to life in this short monograph of 
34 pages “the granite-like figure of William Mac- 
ewen who reigns as one of Surgery’s heroes, secure 
in a fame created by an internal harmony of many- 
sided ability and resolute firmness of character.” 

SUMNER L. Kocu. 


HE 592 page Text-book of X-Ray Diagnosis', 
Volume IV, dealing with disease of the bones, 
joints, and soft tissues is the composite work of 17 
recognized British authorities including contribu- 
tions not only of radiologists but also from the 


pathologist, surgeon, and internist. The produc- 
tion of the second edition of this excellent work was 
long overdue but was delayed by the recent war 
and its after-effects. The first edition published 
more than 10 years ago was presented in 3 vol- 
umes. The addition of new material necessitated 
an increase in size hence the second edition of this 
textbook is rearranged in 4 volumes, subdivided 
into the head and neck, the chest, the abdomen, 
and the bones and joints. Such a division should 
be convenient to the clinician who is interested 
in a specific branch of medicine. 

The subject matter is presented in a clear, con- 


1A Text-Book or X-Ray Diacnosis. Vol. 4—Bones, Joints 
AND Sort Tissues. Edited by S. Cochrane Shanks, M.D., F.R.C. 
P., F.F.R., and Peter Kerley, M.D., F.R.C.P., F.F.R., DMRE. 
ad ed. Philadelphia, London: W. B. Saunders Co., 1950. 
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cise, logical form and includes pertinent clinical 
and pathological discussions whenever indicated. 
The text is divided under the general headings of 
normal bones and joints, general pathology of 
bone, congenital deformities, traumatic lesions, in- 
flammatory diseases, static and paralytic lesions, 
constitutional diseases, tumors and cysts, soft tis- 
sues, and localization of foreign bodies. The vol- 
ume is well illustrated with excellent reproductions 
of well chosen representative roentgenograms, path- 
ological material and adequate captions. 

The reviewer has used the first edition of this 
excellent textbook extensively in his daily work 
and teaching during the past several years. 

The British authors have done a splendid job. 
Their work is highly recommended to any physi- 
cian interested in diseases of the bones and joints 
but particularly to the radiologists, the postgrad- 
uate students of radiology, and the orthopedists. 

Ear E. BARTH. 


BE Gm book Techniques in British Surgery* edited 
by Rodney Maingot is made up of monographs 
on a most interesting group of surgical subjects 
written by 29 leading surgeons of England and 
Scotland, all of whom are accomplished teachers 
engaged in active surgical practice. They repre- 
sent, as the author says, “‘the best this country 
can show.” A list of the chapters and of their 
distinguished authors indicates the scope of this 
work and the effort that has been exerted to make 
it representative of the best in British surgery. 
The list of subjects and authors includes: The 
Management of Head Injuries in Civil Life by G. 
F. Rowbotham; Spinal Tumors by Lambert Rog- 
ers; Surgery of the Thyroid Gland by J. E. Piercy; 
Parkinson’s Disease: Radical Division of the Lat- 
eral Pyramidal Tract for Tremor by Leslie C. 
Oliver; Congenital Defects of the Heart by Walter 
Mercer; Thymectomy for Myasthenia Gravis by 
Geoffrey Keynes; The Treatment of Empyema 
Thoracis by N. R. Barrett; Technique of Pneu- 
monectomy by T. Holmes Sellors; Surgical Treat- 
ment of Pulmonary Tuberculosis by C. Price 
Thomas; Mammaplasty by Sir Archibald McIndoe; 
Vagal Resection by H. Daintree Johnson; The 
Management of Acute Intestinal Obstruction by 
Ian Aird; Benign Strictures of the Rectum by 
Lionel E. C. Norbury; Cysts of the Epididymis 
(Spermatoceles) by Sir Cecil Wakeley; Carcinoma 
of the Head of the Pancreas by C. F. Illingworth; 
The Surgical Aspects of Cardiospasm by Rodney 
Maingot; Surgery of Peptic Ulcer by Norman C. 
Tanner; Hypospadias by Denis Browne; Aseptic 
Intestinal Anastomosis, The Treatment of Inguinal 
Hernia, and Strangulated Femoral Hernia by An- 
drew Monro; Synchronous Combined Excision for 
Carcinoma of the Rectum by O. V. Lloyd-Davies; 
Radical Retropubic Surgery of the Prostate by 
Terence Millin; Stress Incontinence of Urine in 
*TECHNIQUES IN BritisH SuRGERY. Edited by Rodney Main- 
got, F.R.C.S. Philadelphia, London: W. B. Saunders Co., 1950. 
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the Female by Charles D. Read; Arthrodesis of 
Hip, Knee, and Ankle by O. J. Vaughan-Jackson; 
Bone Transplants in the Treatment of Bone and 
Joint Injuries by Ian Lawson Dick; Recurrent Dis- 
location of the Shoulder by J. Crawford Adams; 
Congenital Dislocation of the Hip and Talipes by 
Denis Browne; Acute Infections of the Hand by 
F. H. Bentley; Nerve Suture by R. B. Zachary; 
and Management of Senile and Diabetic Gangrene 
by A. M. Boyd. 

After one has carefully read and studied this 
book it becomes at once apparent that these auth- 
ors have done an excellent job. They have with- 
out exception extended their discussions far be- 
yond the field of surgical techniques and have in- 
cluded pathology, symptomatology, diagnosis, post- 
operative care in great detail, in most instances a 
summary of their results, and in some instances a 
fairly extensive bibliography. The illustrations are 
for the most part very good and the editor acknowl- 
edges his obligation to Tom Jones and W. C. 
Shepard of the United States for their helpful sug- 
gestions. I would not hesitate to say that this 
book is a distinct addition to surgical literature and 
a volume which every man aspiring to be a sur- 
geon should have for constant reference. 

EDWIN M. MILLER. 


Ble a eighth edition of Buchanan’s Manual of 
Anatomy: is the American form of the guide 
which first appeared 44 years ago. The original 
work was written by A. M. Buchanan, Professor 
of Anatomy in Anderson’s College, Glasgow. The 
current revision is the fifth in the edited series. It 
was prepared by Professor F. Wood Jones and 5 
of his colleagues from the University of Manchester. 

The opening chapter deals serviceably with ter- 
minology and topography, the second with devel- 
opment and growth, the third through the sixth 
with the anatomy of the human skeleton. The next 
6 chapters are arranged on a regional basis; they 
present the gross structure of the upper extremity, 
lower extremity, abdomen, thorax, head and neck. 
These regional accounts are followed by 3 sections 
on the nervous system and the organs of special 
sense. A useful glossary follows, the latter suc- 
ceeded by a closing section on biography, which 
offers notes on anatomists whose names appear 
eponymously in the text of the manual. 

The regular chapters (i.e., the text material ex- 
clusive of glossary, notes, and index) cover more 
than 1,500 pages. They present fully all of the 
standard information on gross anatomic structure. 
The volume is illustrated with 847 figures pre- 
pared from simple line drawings, and 48 excellent 
roentgenograms. Some recent additions were bor- 
rowed from Professor Jones’ volumes on the hand 
and foot. The illustrations are clear and, in most 
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instances, dependable supports to the descriptions 
in the text. The pictures of bones, inescapably 
undramatic, are adequate. The drawings of the 
muscles are generally satisfactory, although they 
are of the sort that one would expect to find in 
any ordinary compendium. The portrayal of the 
anatomy of such surgically important regions as 
perineum and groin and of the viscera generally 
are executed in stylized form. 

However, despite the fact that the volume 
presents no new approach, discharges its pedagogic 
obligation without use of unusual text or of an ex- 
ceptional series of figures, it will continue to be a 
desirable adjunct to a student’s or a practitioner’s 
library. The book contains a tremendous amount 
of information, a fact which would guarantee its 
service as a reference source. Barry ANSON, 


S kes recent new work, Diagnosis and Treatment 
of Tumors of the Head and Neck*, by Ward 
and Hendrick has been surveyed very critically. 
The careful compilation and analysis of a large 
amount of material, an account of the management 
of an almost endless number of details that are 
involved in the diagnosis and treatment of tumors 
of the head and neck and the presentation of 
conclusions all seem to have a direct bearing on a 
debatable question. It is believed by many med- 
ical teachers that there is no need to stress, spe- 
cifically, the subject of oncology. In fact, to state 
it tersely, they believe there should be no such 
specialty. The plea is made that the surgeon should 
be capable of making the diagnosis and of perform- 
ing any surgical procedure that may be required. 
Likewise the radiologist should decide whether ra- 
diologic therapy is indicated and apply such ther- 
apy. The reviewer has no sympathy with such a 
proposal and it would seem that anyone who 
reads this book must agree that there is far more 
to the problem than can be seen on the surface. 
In the preface the authors state, “Far too often 
the surgeon or radiologist views the patient and 
his malady in the light of his own training and 
experience without adequate information of the 
value of the other’s therapy and without recogniz- 
ing the limitations of his own field.” Such reason- 
ing applies not only to therapy but to diagnosis. 
No doubt years ago in many instances malignant 
disease was recognized late in its course. Far too 
often the therapy was simply palliative. At such 
a time the diagnosis was relatively simple and the 
form of therapy was chosen with little discrimina- 
tion. In recent years early diagnosis has been 
stressed and much attention is being given to 
curative procedures be they surgical or radiolog- 
ical or a combination of the two. Early diagnosis 
at once presents a host of problems, the mastering 
of which is limited by the knowledge possessed 
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by the physician in charge. The same applies to 
therapy. First the surgeon must realize the dif- 
ference between the removal of a malignant lesion 
in a certain area and an ordinary surgical inter- 
vention. The surgeon must know to a degree the 
therapeutic radiologic possibilities and the radiol- 
ogist must recognize the limitations of his form of 
therapy. The surgical procedures many times must 
be extremely extensive and perhaps mutilating. 
The question that will arise is whether a mutilating 
operation is justified. This all depends on whether 
a cure can be expected. Only experience and 
knowledge can answer this question. Such expe- 
rience and knowledge can be obtained only by 
concentration on the subject of tumors. This is 
oncology. 

This treatise on tumors of the head and neck is 
written by two men who have a large experience 
in the field. “The clinical and pathological mate- 
rial for this work has been made available by the 
School of Medicine of the University of Maryland 
and the University Hospital the Johns Hopkins 
University School of Medicine and the Johns Hop- 
kins Hospital and the Baltimore College of Dental 
Surgery Dental School, University of Maryland.” 
The authors selected some of their associates to 
prepare certain chapters, such as tumors of the 
larynx and tumors of the orbit and eye, believing 
that they were more familiar with the subjects. 
Intracranial tumors are omitted. 

All the subject material is impressive. A chap- 
ter on the development of the head and neck is a 
great aid in a proper understanding of lesions in 
those areas. This understanding acts as a pointer 
not only to the diagnosis but also to the therapy. 
It is impossible to select an outstanding chapter. 
Each seems to be outstanding. The extensive ac- 
count of premalignant lesions, tumors of the ton- 
gue and floor of the mouth, the latter always a 
knotty problem, tumors of the jaw, salivary glands 
and the eye are definitely praiseworthy. Moot 
questions discussed are block neck dissection in 
the presence of carcinoma of the lip, tongue, and 
buccal mucosa in the presence or absence of pal- 
pable nodes, neck dissection in the treatment of 
carcinoma of the thyroid, radiation therapy versus 
surgery for cancer of the larynx, and extensive jaw 
resection with block dissection of the neck for 
cancer of the jaw. Salivary gland tumors are con- 
sidered in great detail. Here again a knowledge 
of the development of the salivary glands is a 
great help in recognizing such tumors. 

This work must convince the average physician 
that he knows very little about tumors of the head 
and neck, and therefore it will be of tremendous 
help not only to the oncologist but to the surgeon, 
radiologist, the internist and above all to the gen- 
eral practitioner. It is an accepted fact that the 
general practitioner sees approximately go per cent 
of the tumor cases first. He must recognize the 
malignant tumor or suspect it and direct the patient 
properly if a cure is to be obtained. 
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This work of over 800 pages with 637 illustrations, 
many in color, is all inclusive. Embryology, anat- 
omy, diagnosis, and treatment with results are 
given in detail. Biopsy is constantly stressed. At 
the close of each chapter is given a comprehensive 
bibliography. [Illustrations of surgical technique 
are clear and instructive. Electrosurgery is stressed 
but it is advised only in specific conditions and the 
reasons for its use are explained. The radiological 
therapy of specific lesions is discussed and in many 
instances is compared in reaction and results with 
surgical procedures. A combination of the two is 
advised in many instances. It is quite apparent 
that excellent judgment is used in the selection of 
the form of therapy advised. 

The profession owes a debt of gratitude to the 
authors for preparing such an elaborate work on 
such perplexing problems, for probably in no other 
area of the body are there such manifold neoplastic 
lesions likely to appear. Those who have had some 
experience with tumors of the head and neck are 
fully aware of the anxiety associated with both 
the diagnosis and treatment. Joun A. WoLFER. 


Anew of Pye’s Surgical Handicraft! requires 
first some comment on the marked difference 
in the American and British concept of the subject. 
In contrast to the American texts which usually 
consider the principles and practice of first atten- 
tion, plus some minor surgical procedures, this 
book discusses the entire field of surgery, general 
and special, together with a wide variety of subjects 
of medicine, dentistry, and purely medical admin- 
istrative affairs. Clinical laboratory procedures and 
methods employed in all other specialized fields are 
also included and as apparently is required in the 
British Isles, the wishes of the ministry of health 
are considered, hence there are chapters discussing 
medicolegal and medical record subjects. 

The individual chapters are well written and dis- 
cuss diagnosis, preoperative and postoperative care, 
treatment and technique. The section dealing with 
fractures, dislocations, and other orthopedic prob- 
lems is especially good. Throughout, there are many 
photographs, drawings, and charts, some in color. 
The book is well done. It probably is most useful 
for students, house staff, and as a handy source of a 
wide variety of information. Russet. T. Borne. 


‘T= ninth edition of Surgical Nursing? which has 
been completely revised and rewritten presents 
an improvement in content, style, and organization 
over former editions, and should prove beneficial to 
the student of nursing. The book is adapted very 
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well to the ability level of the student nurse for her 
nursing care of patients with surgical conditions. 

The text attempts to present the patient as an 
individual rather than a surgical case, as stated in 
its preface, but the content, in many instances, fails 
to demonstrate this. The text points out the psycho- 
logical aspects of illness in a well defined manner, 
but more emphasis could be placed upon the socio- 
economic problems encountered by the patient dur- 
ing his illness. 

The book has a suitable bibliography for the stu- 
dent, which would prove most helpful in the pur- 
suance of further study and analysis by the student. 
The principles of methods and techniques employed 
by the student nurse in her care of patients is ex- 
plained most satisfactorily in this edition. Here the 
student becomes acquainted with the science of 
physics, as related to the nursing care given to the 
patient, as well as anatomy, physiology, chemistry, 
and nutrition. 
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The photographs and diagrammatic drawings are 
applicable and pertinent and should prove helpful 
to the student in understanding the “why and how” 
of carrying out common as well as the more intricate 
nursing procedures. The clinical situation, a prob- 
lem solving device at the conclusion of a number of 
chapters, is well done and could be used by the in- 
structor as an evaluation of student achievement as 
regards a particular unit of study. 

The unit dealing with operative aseptic technique 
is a welcome addition to the text and can be utilized 
by the student to acquaint her with the physical 
properties of the operating room as well as actual 
techniques employed during her operating room ex- 
perience. The pictures of the instruments and 
actual instrument tray set-ups provide a learning 
experience for the student. 

The authors have presented a well written, in- 
formative, and extremely helpful text for the 
student of nursing. J. BREDICE. 
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Replacement of the Femoral Head by a Prosthesis for Reconstruction of the Hip Joint.— 
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